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LETTER  OF  TRANSMITTAL. 


Denver,  Colorado,  December  r,  i> 
Governor: 

I  have  the  honor  to  transmit  herewith,  in  Parts   I. 
and  II.,   the  report  of  the  transactions  of  the  Depart- 
ment  of  the   State   Engineer,  for   the    two   fiscal   years 
.ending  November  30,  1888. 
I  am,  sir,  respectfully, 

Your  obedient  servant, 

J.   S.   GREENE, 

State  Engineer. 
To  His  Excellency, 

ALVA    ADAMS, 

Governor  of  Colorado. 
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PREFACE. 


A  brief  reference  to  the  physical  features  of  Coloiado, 
to  her  rapid  development  in  irrigation  matters,  and  to 
the  governing  doctrine  in  her  irrigation  laws,  may  be  a 
not  improper  preface  to  this  report. 

Situated  on  both  sides  of  the  Continental  Divide,  and 
including  many  ranges  of  a  secondary  order,  Colorado 
presents  a  most  diversified  surface  of  mountains,  plains, 
and  valley  lands,  aggregating  in  area  some  66,560,000 
acres;  not  five  per  centum  of  which  is  void  of  vegeta- 
tion, and  more  than  half  of  which  will,  in  return  for 
the  quickening  qualities  of  water,  yield  the  most  abun- 
dant harvests. 

To  secure  this  water,  Colorado  rears  the  summits  of 
her  mountains  to  the  clouds,  and  solicits  and  receives 
therefrom  the  rain  and  snow  from  which  she  feeds  the 
great  rivers,  which,  grouping  their  sources  in  the  center 
of  her  boundaries,  course  thence  to  the  north  and  south, 
the  east  and  west,  inviting  in  every  direction  that  union 
with  the  soil  which  it  is  the  province  of  man  to  effect 
and  profit  by.  In  the  early  territorial  days  it  was  the 
Mexican  population  of  the  south  which  purchased  from 
the  thirsty  soil  its  birth-right  for  a  little  water.  This 
water  was  conveyed  to  the  land  in  small  channels,  irreg- 
ular in  section,  fall  and  alignment.  These  channels 
were  seldom  carried  above  the  highest  level  of  the  low 
bottom  lands  immediately  adjoining  the  streams,  and 
usually  wound  around  the  toe  of  the  slope  of  the  high 
adjacent  lands.  From  these  humble  constructions,  with 
but  a  few  square  feet  of  cross-section,  step  by  step,  with 
the  advent  into  the  State  of  each  increment  of  energy, 
skilled  labor  and  wealth,  Colorado  has  seen  her  irrigat- 
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ing  canals  multiply  in  numbers,  and  with  more  and 
more  perfection  of  construction,  develop  into  great 
channels,  some  of  which  carry  a  body  of  water  seventy 
feet  wide  and  six  feet  deep,  far  out  onto  the  rich  mesa 
lands. 

Since  that  period  when  the  pioneers  found  within 
the  confines  of  Colorado,  but  a  few  miles  of  irrigating 
ditches,  and,  at  the  most,  but  several  thousand  acres  of 
cultivated  lands,  three  decades  are  drawing  to  a  close; 
but  such  has  been  the  progress  of  irrigation  develop- 
ment in  the  State  during  that  period,  that  water  in  four 
thousand  miles  of  ditches,  holding  sway  over  two  mil- 
lions of  acres  of  lands,  is  accounted  to  its  credit. 

That  energy  which  has  accomplished  so  much  seems 
undiminished  in  strength  and  purpose,  and  to  aim  at  no 
less  an  achievement  than  the  economic  use  of  all  of  the 
waters  of  the  State  in  the  irrigation  of  lands.  How 
much  land  can  then  be  irrigated?  is  an  unsolved 
problem.  There  enter  into  the  consideration  thereof  so 
many  unknown  quantities  and  variable  functions,  that 
it  is  carried  beyond  the  sphere  of  calculation.  The  only 
solution  of  the  problem  would  seem  to  be  a  practical 
one;  yet  year  by  year,  as  irrigation  statistics  are  gathered 
and  assimilated,  the  estimates  of  the  area  of  land  which 
can  eventually  be  brought  under  cultivation  will  the 
more  nearly  approach  the  truth.  As  perhaps  of  interest 
in  themselves,  as  well  as  indicative  that  the  supply  of 
water  in  Colorado  is  sufficient,  if  made  to  supplement 
properly  the  rain-fall,  to  bring  under  cultivation  no 
inconsiderable  portion  of  the  lands  of  the  State,  the 
following  facts  are  presented;  prefaced  by  the  statement, 
however,  that  though  drawn  from  the  best  sources  of 
information  attainable,  they  can  only,  with  one  or  two 
exceptions,  be  considered  as  close  approximations  to  the 
truth,  and  are  only  called  facts  by  courtesy.  As  the 
waters  falling  wrest  of  the  Continental  Divide  can  not, 
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to  any  considerable  extent,  be  brought  to  the  east 
thereof,  the  portions  of  the  State  separated  by  the  Divide, 
offer  separate  problems  for  consideration. 

On  the  west  of  the  Continental  Divide  it  is  found : 

That  the  area  of  mountain  lands  is 16,360,000  acres 

That  the  mean  annual  precipitation  over  that  area  is 33  inches 

That  the  area  of  plateaus  and  rolling  and  valley  lands  is   .    .    .  9,400,000  acres 

That  the  mean  annual  precipitation  over  that  area  is 10.70  inches 

That  the  total  area  is 25,760,000  acres 

That  the  mean  annual  precipitation  would  average  for  that  area  .  .  25  inches 

On  the  east  of  the  Continental  Divide  it  is  found: 

That  the  area  of  mountain  lands  is 10,200,000  acres 

That  the  mean  annual  precipitation  over  that  area  is 30  inches 

That  the  area  of  plains  and  rolling  and  valley  lands  is  .      .    .  30,600,000  acres 

That  the  mean  annual  precipitation  over  that  area  is 15  inches 

That  the  total  area  is 40,800,000  acres 

That  the  mean  annual  precipitation  would  average  for  that  area  .  18.7  inches 

Let  it  be  considered  in  connection  with  the  areas  east 
of  the  Continental  Divide,  and  with  the  precipitation 
thereover,  that  the  limit  of  remunerative  farming,  with- 
out irrigation,  is  drawn  at  an  annual  precipitation  of 
twenty-two  inches;  that  the  quantity  of  water  passing; 
through  the  cation  of  the  Cache  la  Poudre  river,  as 
measured  by  this  department  in  the  year  1884,  was 
equivalent  to  a  precipitation  of  13.367  inches  over  the 
entire  water-shed  of  that  stream  above  its  canon;  that 
the  total  precipitation  over  that  water-shed,  though  not 
exactly  known  for  that  year,  was  about  33.4  inches;  that 
about  forty  per  centum,  then,  of  the  snow  and  rain-fall 
over  the  water-shed  of  the  Cache  la  Poudre  river  above 
the  canon,  flowed  through  the  canon  of  that  stream  and 
was  available  for  irrigation  direct  or  for  storage  for 
irrigation;  that  the  application  of  this  deduction  to 
the  precipitation  over  the  entire  area  of  the  mountain 
lands  east  of  the  Continental  Divide  would  indicate 
that  about  forty  per  centum  of  the  mean  annual  pre- 
cipitation over  that  area  would  be  the  portion  avail- 
able for  supplementing  the  rain  and  snow-fall  on  the 
irrigable  lands  east  of  the  Divide,  and  that  this  would,  if 
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it  could  all  be  utilized  and  evenly  distributed,  afford 
with  the  rainfall  a  mean  annual  depth  of  water  of  twenty- 
seven  inches  over  10,200,000  acres  of  plains  and  valley 
land. 

But  it  is  evident  on  the  one  hand,  that  the  water  of 
the  streams  could  not,  by  reason  of  the  contour  of  the 
country,  be  quite  equally  distributed;  that  a  considerable 
portion  of  the  water  drawn  from  the  streams  for  direct 
irrigation,  as  well  as  that  stored  in  reservoirs,  is  lost 
by  evaporation  and  seepage  before  it  is  placed  upon  the 
land,  while  a  portion  of  the  water  in  the  streams  them- 
selves is  by  the  same  causes  dissipated.  On  the  other 
hand,  it  should  be  borne  in  mind  that  much  of  the  water 
drawn  from  the  streams  near  their  sources,  or  canons, 
and  carried  in  ditches  and  distributed  to  the  land,  returns 
to  the  stream  directly,  or  by  percolation,  and  can  be 
drawn  therefrom  again  by  ditches  diverting  water  below, 
and  thus  portions  of  the  water  of  a  stream  be  used  for 
irrigation  several,  perhaps  many  times;  that  much  of  the 
observed  loss  in  reservoirs,  through  seepage,  returns  to 
the  water  courses  and  may  be  diverted  therefrom;  that 
while  the  annual  rainfall  estimated  as  necessary  to  the 
profitable  raising  of  crops  without  irrigation,  falls  at 
haphazzard  times,  irrigation  works  enable  the  cultivator 
of  the  soil  to  apply  water  to  his  crops  at  the  times  when 
they  most  need  it;  that  less  water,  on  some  lands  and 
with  some  crops  at  any  rate,  is  needed  for  irrigation  after 
the  first  few  years  of  application  of  water  thereto,  and 
that  the  rain-fall  on  that  belt  of  the  plains  near  the  base 
of  the  mountains  furnishes  some  water  to  the  streams, 
not  accounted  for  in  their  estimated  discharge  at  their 
canons,  which  can  be  used  on  the  lower  lands  to  the 
east. 

These  considerations  are  not  repeated  in  connection 
with  the  western  portion  of  Colorado.  A  glance  at  the 
statements  given  and  relating  to  that  portion  of  the  State 
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indicates  that  the  ratio  of  mountains  to  plateau  and  val- 
ley lands  is  much  greater  there  than  is  the  case  east  of 
the  Divide,  and  that  the  water  supply  there,  notwith- 
standing the  light  rain-fall  on  the  plateaus  and  in  the 
valleys  is  greater,  both  actually  and  in  proportion  to  the 
needs  therefor,  than  in  the  eastern  portion  of  Colorado. 
While  this  brief  review  of  the  natural  conditions  gov- 
erning irrigation  development  in  Colorado  shows  that 
any  attempt  to  foretell  accurately  the  area  of  the  land  in 
the  State  which  may  be  brought  under  irrigation  must 
be  fruitless,  a  conclusion  rendered  more  apparent  when 
it  is  recognized  that  the  annual  precipitation,  both  in 
the  mountains  and  on  the  plains,  varies  greatly;  it, 
nevertheless,  plainly  supports  the  confidence  that  the 
achievement  aimed  at  by  her  people  will  make  of  Colo- 
rado a  great  agricultural  commonwealth. 

But,  however  energetic  her  people  may  have  been, 
however  skillful  in  construction  and  fruitful  in  resources, 
it  was  in  the  legislative  halls  and  the  court  rooms  that 
.they  fostered  best  Colorado's  wonderful  development  in 
irrigation  enterprises.  This  is  not  to  be  considered,  how- 
ever, as  indicating  that  the  irrigating  laws  of  the  State 
are  by  any  means  perfect,  or  complete,  or  that  the  actions 
of  the  courts  have  been  universally  satisfactory.  Indeed, 
more  matters  of  importance  in  connection  with  this  art 
of  irrigation  are  now  demanding  attention  at  the  hands 
of  the  law  makers  of  Colorado  than  has  been  the  case 
at  any  previous  period.  But  the  demand  is  now  for  a 
systematic  arrangement  of  the  laws,  the  extension  there- 
of, and  the  modification  of  those  enactments  which  are 
not  clearly  consistent  with  the  fundamental  doctrines  of 
the  courts  governing  the  use  of  water  for  irrigation  in 
the  State.  While  the  English  common  law,  so  far  as 
applicable  and  of  a  general  nature,  was  incorporated, 
subject  to  repeal  by  legislative  authority,  into  the  laws 
of  the  State,  both  the  courts  and  the  legislature  have 
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made  such  encroachments  upon  it  that  but  slight  trace 
of  it,  in  its  bearings  upon  the  use  of  water,  here  remains. 
The  reason  for  this  result  is  found  in  the  fact  that  the 
common  law  theory  of  riparian  rights,  whereby  only 
those  holding  lands  bordering  on  natural  streams  have 
the  right  to  the  use  of  the  waters  thereof,  and  they  only 
to  the  extent  possible  under  the  necessity  of  returning 
the  water  to  the  stream  before  it  has  left  their  lands, 
and  unimpaired  in  quantity  and  quality,  was  totally 
inapplicable  to  the  requirements  of  those  communities 
living  in  what  is  known  as  the  arid  regions.  It  was 
probably  in  the  necessities  of  the  placer  miners  on  the 
public  domain  that  the  foundation  of  the  theory  that 
rights  in  water  can  be  gained  by  priority  of  appropria- 
tions thereof  to  beneficial  uses  rests.  The  right  of  the 
pre-emption  of  the  waters  of  the  natural  streams  of  the 
public  domain  has  been  recognized  by  Congress.  The 
denning  of  these  rights,  and  the  provisions  for  securing 
them,  are  found  in  the  legislative  enactments  and  judi- 
cial decisions  of  the  States  and  Territories,  where  irriga- 
tion and  mining  are  practiced. 

The  Supreme  Court  of  this  State  has  held:*  "That 
the  first  appropriator  of  the  water  of  a  natural  stream 
has  a  prior  right,  to  the  extent  of  his  appropria- 
tion, is  a  doctrine  that  we  must  hold  applicable  in  all 
cases  respecting  the  diversion  of  water  for  the  purpose 
of  irrigation."  The  doctrine  thus  clearly  set  forth, 
which  is  also  recognized  in  the  Constitution  of  the  State, 
has  not,  by  reason  of  the  failure  of  the  legislature  to 
embody  it  more  completely  in  the  enactments  concern- 
ing the  adjudication  of  water  rights,  been  of  that  service 
to  irrigation  development  that  it  might  have  been.  This 
failure  seems  to  have  been  occasioned  by  a  too  limited 
conception  of  the  meaning  of  the  word  "appropriation," 

*See  work  by  Mr.  S.  W.  Carpenter,  entitled  "  The  Law  of  Water  for  Irrigation 
in  Colorado." 
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whereby  more  stress  was  laid  upon  the  diversion  than 
upon  the  utilization  of  the  waters  of  the  State. 

Decrees  of  the  District  courts  set  forth  the  dates  and 
amounts  of  the  appropriations  of  water,  in  conformity  to 
this  doctrine,  so  far  as  the  legislative  enactments  con- 
cerning the  adjudication  of  water  rights,  and  governing 
the  courts  in  this  matter,  permit.  These  decrees  afford 
to  the  department  of  the  State  Engineer  that  informa- 
tion which  is  necessary  to  enable  the  department  to 
distribute  the  waters  of  the  streams  to  the  various 
canals  and  reservoirs,  in  accordance  with  their  rights  to 
water.  The  more  intimate  relations  between  the  laws, 
the  decrees  and  the  regulations  and  acts  of  this  depart- 
ment will  appear  in  the  body  of  this  report. 


CHAPTER    I. 


History  of  Operations  of  the  Department  for  the  Years  1887-88. 

On  entering  upon  the  duties  of  the  office  of  State 
Engineer,  April  19,  1887,  it  readily  became  apparent, 
from  the  numerous  letters  of  inquiry  received  from 
water  commissioners  and  others,  relative  to  the  irriga- 
tion laws,  that  serious  complications  connected  with  the 
distribution  of  water  from  the  natural  streams  might  be 
avoided  by  gathering  from  the  General  Statutes  and 
Session  Laws,  and  issuing  in  compact  form  those  por- 
tions of  the  law  with  which  water  commissioners  and 
superintendents  of  irrigation  were  directly  concerned; 
by  accompanying  the  same  with  remarks  explanatory  of 
those  sections  of  the  law  occasioning  the  most  frequent 
letters  of  inquiry,  and  with  instructions  tending  to 
secure  uniformity  of  action  on  the  part  of  superintend- 
ents and   commissioners    in    the    performance    of  their 
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duties,  and  by  distributing  the  same  as  occasion  de- 
manded. Accordingly,  on  June  i,  1887,  an  edition  of 
five  hundred  pamphlets  were  issued,  of  which  the  follow- 
ing is  a  copy: 


AWS  AND  REGULATIONS 


RELATIVE   TO   THE 


DISTRIBUTION  OF  WATER  IN  COLORADO, 


BY 


Superintendents  of  Irrigation  and  Water  Commissioners. 


ISSUED    FROM    THE   STATE   ENGINEER'S   OFFICE, 

DENVER,  COLORADO,  JUNE    I,   1 887. 


INTRODUCTORY    LETTER. 


To  Superintendents  of  Irrigation  and  Water  Commis- 
sioners in  the  State  of  Colorado: 

Gentlemen: 

Under  and  by  virtue  of  various  acts  of  the  Legisla- 
ture of  Colorado,  the  offices  we  fill  have  been  created 
and  our  duties  defined.  The  execution  of  important 
laws  governing  the  distribution  of  water  for  irrigation 
is  entrusted  to  us.  A  perfect  knowledge  of  these  laws 
is  necessary  to  the  effective  execution  of  them.  The 
general  impression  that  the  irrigation  laws  of  Colorado 
form  a  tangled  web  impossible  to  unravel,  is,  in  my 
opinion,  without  foundation,  as  is  also  the  prevailing 
belief  that  a  water  commissioner  cannot  perform  the 
duties  required  of  him.  With  this  last  opinion  you  will, 
I  have  no  doubt,  agree,  upon  due  consideration  of  the 
laws  directly  relating  to  the  distribution  of  water  from 
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natural  streams,  which  herein  follow,  and  which  are 
published  in  this  concise  form  that  you  may  the  more 
readily  familiarize  yourselves  with  them. 

But  a  knowledge  of  the  laws,  however  perfect,  is  not 
the  only  qualification  necessary  to  the  complete  perform- 
ance of  your  duty.  You  are  connected  with  a  depart- 
ment of  State  work  which  I  am  sure  you  will  recognize 
as  most  intimately  related  to  the  general  welfare. 
A  recognition  of  the  importance  of  this  work  will, 
if  I  am  not  mistaken,  be  followed  by  a  patriotic  effort  on 
your  part  to  forward  in  every  way  possible  the  develop- 
ment of  irrigation  in  your  districts.  This  will  demand 
from  you  self-control,  forbearance  under  criticism,  and 
such  an  interest  in  the  progress  of  irrigation  as  will  lead 
you  to  familiarize  yourself  with  the  subject  in  both  its 
legal  and  practical  aspects,  thereby  enabling  you  to  urge 
with  effect  upon  the  ditch  and  reservoir  owners  in  your 
districts  the  duty  and  advisability  of  complying  with 
the  various  laws  governing  the  adjudication  of  their  pri- 
orities and  the  measurement  of  their  ditches.  But,  how- 
ever well  qualified  and  willing  to  perform  their  duties 
the  various  individuals  connected  with  this  department 
may  be,  the  amount  of  work  to  be  done,  and  the  neces- 
sity for  prompt  communication  and  concerted  action, 
growing  out  of  our  mutual  dependence  upon  each  other, 
are  such,  that  a  systematic  organization  of  this  depart- 
ment is  essential  to  its  successful  operation.  Upon  me 
falls  the  general  supervision  in  this  matter,  and  acting 
as  such  general  supervisor,  I  have  issued  such  regula- 
tions as  hereinafter  appear.  If  I  find  upon  trial  that 
any  of  them  are  undesirable,  and  that  others  are  required, 
changes  or  additions  will  be  made,  of  which  you  will  be 
duly  notified. 
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Constitution  of  Colorado,  Art.  XVI.  , 

Sec.  5.      Water  Public  Property .] 

The  water  of  every  natural  stream  not  heretofore 
appropriated,  within  the  State  of  Colorado,  is  hereby 
declared  to  be  the  property  of  the  public,  and  is  dedi- 
cated to  the  use  of  the  people  of  the  State,  subject  to 
appropriation,  as  hereinafter  provided. 

Sec.    6.     Diverting   Unappropriated  Water — Priority  J\ 

The  right  to  divert  unappropriated  waters  of  every 
natural  stream  for  beneficial  uses  shall  never  be  denied. 
Priority  of  appropriation  shall  give  the  better  right,  as 
between  those  using  the  water  for  the  same  purpose; 
but  when  the  waters  of  any  natural  stream  are  not  suf- 
ficient for  the  service  of  all  those  desiring  the  use  of  the 
same,  those  using  the  water  for  domestic  purposes  shall 
have  the  preference  over  those  claiming  for  any  other 
purpose,  and  those  using  the  water  for  agricultural  pur- 
poses shall  have  the  preference  over  those  using  the 
same  for  manufacturing  purposes. 

G.  S.  1729.     Vested  Rights  of  Mill  and  Ditch  Owners.^ 

Nothing  in  this  chapter  contained  shall  be  so  con- 
strued as  to  impair  the  prior  vested  rights  of  any  mill 
or  ditch  owner  or  other  person  to  use  the  water  of  any 
such  water  course.  [Sec.  1379  (8),  p.  516,  G.  L. — Sec. 
8,  p.  364,  R.  S. — Same  in  substance  as  Sec.  10,  p.  69, 
acts  1861. 

k 'Chapter' '  in  this  section  refers  to  chapter  L,VII.  of 
the  General  Statutes,  entitled  "Irrigation.,, 

This  section  is  not  interpreted  to  mean  that  owners 
of  irrigating  ditches,  however  early  their  appropriation 
of  water  may  have  been,  are  not  subject  to  the  laws  of 
the  State  governing  the  adjudication  of  priorities,  for 
thereby  their  rights  are  only  the  more  strongly  affirmed. 

PRIORITY     OF     APPROPRIATION     OF     WATER     FOR     IRRI- 
GATING   PURPOvSES. 

G.  S.  1/62.     Jurisdiction  of  Courts — How  I  cstcd.] 

For  the  purpose  of  hearing,  adjudicating  and  settling 
all  questions  concerning  the  priority  of  appropriation  of 
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water  between  ditch  companies  and  other  owners  of 
ditches  drawing  water  for  irrigation  purposes  from  the 
same  stream  or  its  tributaries  within  the  same  water  dis- 
trict, and  all  other  questions  of  law  and  questions  of 
right,  growing  out  of  or  in  any  way  involved  or  con- 
nected therewith,  jurisdiction  is  hereby  vested  exclu- 
sively in  the  District  court  of  the  proper  county;  but 
when  any  water  district  shall  extend  into  two  or  more 
counties,  the  District  court  of  the  county  in  which  the 
first  regular  term  after  the  first  day  of  December  in  each 
year  shall  soonest  occur,  according  to  the  law  then  in 
force,  shall  be  the  proper  court  in  which  the  proceed- 
ings for  said  purpose,  as  hereinafter  provided  for,  shall 
be  commenced;  but  where  said  proceedings  shall  be 
once  commenced,  by  the  entry  of  an  order  appointing  a 
referee  in  the  manner  and  for  the  purpose  hereinafter  in 
this  act  provided,  such  court  shall  thereafter  retain  ex- 
clusive jurisdiction  of  the  whole  subject  until  final 
adjudication  thereof  is  had,  notwithstanding  any  law  to 
the  contrarv   now   in    force.      [Sec.  19,   pp.  99-100,  acts 

1879- 

From  this  section  it  is  evident  that  no  question  con- 
cerning the  priority  to  the  use  of  water  between  the 
different  ditch  owners  using  water  for  irrigation,  is  to  be 
decided  by  the  water  commissioners  or  superintendents 
of  irrigation,  though  a  general  impression  to  the  con- 
trary prevails. 
ij2o.     New  Ditches — Sworn  Statements  Must  be.  Filed 

—  Co  n  tc '  )i  ts — i  1  laps.  ] 

Sec.  10.  (2)  Even-  person,  association  or  corpora- 
tion hereafter  constructing  or  enlarging  any  ditch,  canal 
or  feeder  for  any  reservoir,  for  irrigation,  and  taking 
water  directly  from  any  natural  stream,  and  of  a  carry- 
ing capacity  of  one  cubic  foot  per  second  of  time  as  so 
constructed  or  enlarged,  shall,  within  ninety  days  after 
the  commencement  of  such  construction  or  enlargement, 
file  and  cause  to  be  recorded  in  the  office  of  the  county 
clerk  of  the  county  in  which  such  ditch,  canal  or  feeder 
may  be  situated,  or  if  such  canal,  ditch  or  feeder  be 
situated  in  any  water  district,  in  the  office  of  the 
county  clerk  of  such  county  into  which  such  water  dis- 
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trict  may  extend,  a  sworn  statement  in  writing,  showing 
the  name  of  such  ditch,  canal,  or  of  the  reservoir  sup- 
plied by  such  feeder,  the  point  at  which  the  head-gate 
thereof  is  situated  (if  it  be  a  new  construction),  the  size 
of  the  ditch,  canal  or  feeder,  in  width  or  depth,  and  the 
carrying  capacity  thereof  in  cubic  feet  per  second,  the 
description  of  the  line  thereof,  and  the  time  when  the 
work  was  commenced,  and  the  name  or  names  of  the 
owner  or  owners  thereof,  together  with  a  map  show- 
ing the  route  thereof,  the  legal  subdivision  of  the  land, 
if  on  surveyed  lands,  with  the  proper  corners  and  dis- 
tances, and  in  the  case  of  an  enlargement,  the  depth  and 
width,  also  the  carrying  capacity  of  the  ditch  enlarged, 
with  the  width  and  depth  of  the  ditch,  canal  or  feeder 
as  enlarged,  and  the  increased  carrying  capacity  of  the 
same  thereby  occasioned,  and  the  time  when  such  en- 
largement was  commenced,  and  no  priority  of  right  for 
any  purpose  shall  attach  to  any  such  construction  or  en- 
largement until  such  record  is  made.  [Sec.  2,  p.  162, 
acts  1881. 

PRIORITIES — MAP    AND   STATEMENT. 


AN  ACT  to  amend  section  two  of  an  act  of  the  Gen- 
eral Assembly  of  the  State  of  Colorado,  entitled  uAn 
act  to  provide  for  the  extension  of  the  right  of  way 
for  ditches,  canals  and  feeders  of  reservoirs  in  certain 
cases,  and  requiring  registration  of  all  such  hereafter 
made  or  enlarged,"  approved  February  11,  1881,  be- 
ing general  section  No.  1720  of  the  General  Statutes 
of  the  State  of  Colorado,  which  is  section  10,  of  chap- 
ter LVIL,  of  said  General  Statutes,  entitled  "Irriga- 
tion." 

Be  it  enacted  by  the  General  Assembly  of  the  State  of 
Colorado  : 

Section  i.  That  section  two  (2)  of  said  act,  ap- 
proved February  11,  1881,  being  general  section  Xo. 
1720  of  the  General  Statutes  of  the  State  of  Colorado, 
which  is  section  10,  of  chapter  LVIL,  of  said  General 
Statutes,  entitled  "Irrigation,"  be  and  the  same  is 
hereby  amended  to  read  as  follows: 
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Sec.  2.  Every  person,  association  or  corporation 
hereafter  constructing  or  enlarging  any  ditch,  canal,  or 
feeder  for  any  ditch  or  reservoir  for  irrigation,  and  tak- 
ing water  directly  from  any  natural  stream,  and  of  a 
carrying  capacity  of  more  than  one  cubic  foot  of  water 
per  second  of  time,  as  so  constructed  or  enlarged,  shall, 
within  ninety  (90)  days  after  the  commencement  of  such 
construction  or  enlargement,  file  in  the  office  of  the 
county  clerk  and  recorder  of  the  county  in  which  the 
head-gate  of  such  ditch  or  feeder  may  be  situated,  and 
also  in  the  office  of  the  State*  Hydraulic  Engineer,  a 
map  showing  the  point  of  location  of  such  head-gate, 
the  route  of  such  ditch  or  canal,  or  the  high-water  line 
of  such  reservoir  or  reservoirs,  and  the  route  of  the 
feeder  to,  and  ditches  or  canals  from,  such  reservoir  or 
reservoirs;  the  legal  subdivisions  of  the  lands  upon 
which  such  structures  are  built,  or  to  be  built,  if  on 
surveyed  lands;  the  names  of  the  owners  of  such  lands, 
as  far  as  the  same  are  of  record  in  the  office  of  the  county 
clerk  of  the  county  in  which  they  are  situated;  such 
courses,  distances  and  corners,  by  reference  to  legal  sub- 
divisions, if  on  surveyed  lands,  or  to  natural  objects,  if 
on  unsurveyed  lands,  as  will  clearly  designate  the  loca- 
tion of  such  structures.  Upon  or  attached  to  such  map 
shall  be  a  statement  showing: 

First — The  point  of  location  of  the  head-gate  above 
mentioned. 

Second — The  depth,  width  and  grade  of  such  ditch, 
canal  or  feeder. 

Third — The  carrying  capacity  of  such  ditch,  canal  or 
feeder,  in  cubic  feet  per  second  of  time,  and  the  capacity 
of  such  reservoir  or  reservoirs  in  cubic  feet  when  filled 
to  the  high-water  mark. 

Fourth — The  time  of  commencement  of  work  on  such 
structures,  which  time  may  be  dated  from  the  com- 
mencement of  the  surveys  thereof.  In  case  of  an  en- 
largement, such  statement  shall  also  show  the  matters 
required  in  items  secoud,  third  and  fourth  above,  as  to 
the  enlargement,  and  state  the  increased  capacity  arising 
from  such  enlargement.  If  such  statement  be  filed 
within  the  time  above  limited,  priority  of  right  of  way 
and  water  accordingly  shall  date  from  the  day  named  as 
the  day  of  commencing  work;  otherwise,  only  from  the 
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date  of  the  filing  of  the  same;  Provided,  That  nothing 
herein  contained  shall  be  taken  to  dispense  with  the 
necessity  of  due  diligence  in  the  prosecution  of  such 
structures  on  the  part  of  the  projectors  of  the  same. 
Such  statement  shall  be  signed  by  the  person,  associa- 
tion or  corporation  on  whose  behalf  it  is  made,  and  the 
truth  of  the  matters  shown  in  such  map  and  statement 
shall  be  sworn  to  by  some  person  in  whose  personal 
knowledge  the  truth  of  the  same  shall  lie. 

Approved  April  20,  1887.      In  force  July  19,  1887. 

Attention  is  called  to  this  late  enactment  of  the  Gen- 
eral Asssembly,  because  through  records  made  under  its 
provisions,  as  has  been  done  under  those  of  that  section 
of  the  General  Statutes  which  it  amends,  claims  may  be 
made  that  the  water  commissioners  must  distribute  the 
water  from  the  natural  streams  in  accordance  with  the 
priority  thereunder  claimed,  and  the  capacity  of  the 
ditch  thereunder  set  forth.  Such  an  interpretation  I 
regard  as  unwarranted.  Priority  of  right  of  way  and 
water  accordingly  may  be  thereunder  acquired ;  though 
by  failure  to  prosecute  the  work  with  due  diligence,  an 
apparent  priority  may  be  lost.  A  claim  to  an  amount 
of  water  may  be  made  which  subsequently  the  court 
may  refuse  to  approve.  It  is  the  prerogative  of  the  Dis- 
trict courts  to  settle  these  questions,  not  of  the  water 
commissioners.  The  latter  can  not  have  the  requisite 
information  to  enable  them  to  allot  water  from  the  nat- 
ural streams  into  any  ditch  in  times  of  scarcity,  until  a 
decree  of  the  District  court  adjudicating  the  same  has 
been  issued. 

ESTABLISHMENT   OF  PRIORITIES. 

PROCEEDINGS    IN   COURT. 
G.  S.    /j66.      Moving    Court  to   Proceed — Order — Evi- 
dence — Examination — Proof—  H liat   Facts — Decree 
—  Certificate  of  Clerk.  ] 

When,  at  any  time  after  the  first  day  of  June,  A.  D. 
1881,  any  one  or  more  persons,  associations  or  corpora- 
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tions,  interested  as  owners  of  any  ditch,  canal  or  reser- 
voir in  any  water  district,  shall  present  to  the  District 
court  of  any  county  having  jurisdiction  of  priority  of 
rights  to  the  use  of  water  for  irrigation  in  such  water 
district  according  to  the  provisions  of  (sec.  19,  G.  S. , 
1762)  an  act  entitled  an  act  to  regulate  the  use  of  water 
for  irrigation  and  providing  for  settling  the  priority  of 
rights  thereto,  and  for  payment  of  the  expenses  thereof, 
and  for  payment  of  all  costs  and  expenses  incident  to 
said  regulation  of  use,  or  to  the  judge  thereof,  in  vaca- 
tion, a  motion,  petition  or  application  in  writing,  moving 
or  praying  said  court  to  proceed  to  an  adjudication  of 
the  priorities  of  rights  to  use  of  water  for  irrigation 
between  the  several  ditches,  canals  and  reservoirs  in 
such  districts,  the  court  or  judge  thereof  in  vacation, 
shall  without  unnecessary  delay,  in  case  he  shall  deem 
it  practicable  to  proceed  in  open  court,  as  prayed  for,  by 
an  order  to  be  entered  of  record  upon  such  motion, 
petition  or  application,  appoint  a  day  in  some  regular  or 
special  term  of  said  court,  for  commencing  to  hear  and 
take  evidence  in  such  adjudication,  at  which  time  it  shall 
be  the  duty  of  the  court  to  proceed  to  hear  all  evidence 
which  may  be  offered  by  or  on  behalf  of  any  person, 
association  or  corporation,  interested  in  any  ditch,  canal 
or  reservoir,  in  such  district,  either  as  owner  or  con- 
sumer of  water  therefrom,  in  support  of  or  against  any 
claim  or  claims  of  priority  of  appropriation  of  water 
made  by  means  of  any  ditch,  canal  or  reservoir,  or  by 
any  enlargement  or  extension  thereof  in  such  district, 
and  consider  all  such  evidence,  together  with  any  and 
all  evidence,  if  any,  which  may  have  been  heretofore 
offered  and  taken  in  such  district,  in  the  same  manner  by 
any  referee  heretofore  appointed  under  the  provisions  of 
said  act  above  herein  mentioned,  and  also  the  arguments 
of  parties  or  their  counsel,  and  shall  ascertain  and  find 
from  such  evidence,  as  near  as  may  be,  the  date  of  the 
commencement  of  such  ditch,  canal  or  reservoir,  together 
with  the  original  size  and  carrying  capacity  thereof,  as 
originally  constructed,  the  time  of  the  commencement 
of  each  enlargement  or  extension  thereof,  if  any,  with 
the  increased  capacity  thereby  occasioned,  the  time 
spent,  severally  in  such  construction  and  enlargement  or 
extension  and  re-enlargement,  if  any,  the  diligence  with 
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which  the  work  was  in  each  case  prosecuted,  th,e  nature 
of  the  work  as  to  difficulty  of  construction,  and  all  such 
other  facts  as  may  tend  to  show  the  compliance  with  the 
law,  in  acquiring  the  priority  of  right  claimed  for  each 
such  ditch,  canal  or  reservoir,  and  determine  the  mat- 
ters put  in  evidence,  and  make  and  cause  to  be  entered 
a  decree  determining  and  establishing  the  several  prior- 
ities of  right,  by  appropriation  of  water  of  the  seve- 
ral ditches,  canals  and  reservoirs  in  such  water  district, 
concerning  which  testimony  shall  have  been  ofiferedT 
each  according  to  the  time  of  its  said  construction 
and  enlargement,  or  enlargements  or  extensions, 
with  the  amount  of  water  which  shall  be  held  to 
have  been  appropriated  by  such  construction  and 
enlargements,  or  extensions,  describing  such  amount  by 
cubic  feet  per  second  of  time,  if  the  evidence  shall  show 
sufficient  data  to  ascertain  such  cubic  feet,  and  if  not, 
by  width,  depth  and  grade,  and  such  other  descriptions 
as  will  most  certainly  and  conveniently  show  the  amount 
of  water  intended  as  the  capacity  of  such  ditch,  canal  or 
reservoir,  in  such  decree.  Said  court  shall  further  order 
that  each  and  every  party  interested  in,  or  claiming  any 
such  ditch,  canal  or  reservoir,  shall  receive  from  the 
clerk,  on  payment  of  a  reasonable  fee  therefor,  to  be  fixed 
by  the  court,  a  certificate,  under  seal  of  the  court,  show- 
ing the  date  or  dates  and  amount  or  amounts  of  appor- 
tionments adjudged  in  favor  of  such  ditch,  canal  or  res- 
ervoir, under  and  by  virtue  of  the  construction,  exten- 
sion and  enlargements  thereof,  severally;  also  specifying 
the  number  of  said  ditch  and  of  each  priority  to  which 
the  same  may  be  entitled  by  reason  of  such  construc- 
tion, extension  and  enlargements.  |  Sec.  4,  pp.  144-5-6, 
acts  1881. 

G.  S.  1766  shows  the  authority  for  the  certificate  from 
the  clerk  of  the  District  court,  which  latter  becomes  the 
warrant  of  authority  to  said  water  commissioners  for 
regulating  the  flow  of  water  from  the  streams. 

DECREE. 
G.  S.  ijyi.      Court  Number  all  Ditches — Reservoirs — 

Nu  m her  Appropriations.  ] 

The  court  in  making  such  decree,  as  aforesaid,  shall 
number  the  several  ditches  and  canals  in  the  water  dis- 
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trict,  concerning  which  adjudication  is  made,  in  con- 
secutive order,  according  to  priority  of  appropriation  of 
water  thereby  made  by  the  original  construction  thereof, 
as  near  as  may  be,  having  reference  to  the  date  of  each 
decree  as  rendered,  and  shall  also  number  the  reservoirs 
in  like  manner,  separately  from  ditches  and  canals,  and 
shall  further  number  each  several  appropriation  of  water 
consecutively,  beginning  with  the  oldest  appropriation, 
without  respect  to  the  ditches  or  reservoirs  by  means  of 
which  such  appropriations  were  made;  whether  such 
appropriations  shall  have  been  made  by  means  of  con- 
struction, extension  or  enlargement,  which  number  of 
each  ditch,  canal  or  reservoir,  together  with  the  number 
or  numbers  of  any  appropriations  of  water  held  to  have 
been  made  by  means  of  the  construction,  extension  or 
enlargement  thereof,  shall  be  incorporated  in  said  decree 
and  certificate  of  the  clerk,  to  be  issued  to  the  claim- 
ants, as  provided  in  section  one  of  this  act,  so  as  to  show 
the  order  in  priority  of  such  ditch  or  canal,  and  of  such 
reservoir,  and  also  of  such  successive  appropriation  of 
water  pertaining  thereto,  for  the  information  of  the 
water  commissioner  of  the  district  in  distributing  water; 
such  numbering  to  be  as  near  as  may  be  having  refer- 
ence to  date  of  decrees  as  rendered.  [Sec.  9,  p.  149, 
acts  1881. 

CERTIFICATE. 

G.    S.    176J.      Copy  of  Decree — Authority  of  Commis- 
sioners— Recording  Copy —  Evidence.  ] 

The  holder  of  such  certificate  shall  exhibit  the  same 
to  the  water  commissioner  of  the  district  when  he  com- 
mences the  exercise  of  his  duties,  and  such  water  com- 
missioner shall  keep  a  book,  in  which  shall  be  entered 
a  brief  statement  of  the  contents  of  such  certificate,  and 
which  shall  be  delivered  to  his  successor  and  said  cer- 
tificate, or  statement  thereof  in  his  book,  shall  be  the 
warrant  of  authority  to  said  water  commissioner  for  reg- 
ulating the  flow  of  water  in  relation  to  such  ditch,  canal 
or  reservoir.  Said  certificate  shall  be  recorded,  at  the 
same  rates  of  charges  as  in  cases  of  deeds  of  conveyance, 
in  the  records  of  each  county  into  which  the  ditch, canal 
or  reservoir, to  which  said  certificate  relates, shall  extend; 
and  said  certificate,  or  said  record  thereof,  or  a  duly  cer- 
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tified  copy  of  such  record,  shall  be  prima  facie 'evidence 
of  so  much  of  said  decree  as  shall  be  recited  therein,  in 
any  suit  or  proceeding  in  which  the  same  may  be  rele- 
vant.     [Sec.  5,  pp.  146-7,  acts  1881. 

WATER    DISTRICTS. 

G.  S.U741.] 

The  lands  now  irrigated,  or  which  may  be  hereafter 
irrigated,  from  ditches  now  taking  water  from  the  fol- 
lowing described  rivers  or  natural  streams  of  the  State 
of  Colo,  ado,  are  hereby  declared  to  constitute  irrigation 
districts.      [Sec.  5,  p.  97,  acts  1879. 

G.  S.  1 742.] 

District  No.  1  shall  consist  of  all  lands  irrigated 
from  ditches  from  the  South  Platte  river,  between  its 
intersection  with  the  State  line  of  Colorado  and  Ne- 
braska and  the  mouth  of  the  Cache  la  Poudre  river. 
[S.  B.  No.  90,  approved  and  in  force  March  8,  1887. 

G.  S.  r?4j.] 

District  No.  2  shall  consist  of  land  irrigated  from 
ditches  taking  water  from  the  South  Platte  river  and  its 
tributaries,  except  Big  Thompson,  St.  Vrain  and  Clear 
creek,  between  the  mouth  of  the  Cache  la  Poudre  river 
and  the  mouth  of  Cherry  creek. 

G.  S.  1744.] 

District  No.  3  shall  consist  of  all  lands  irrigated 
from  ditches  taking  water  from  the  Cache  la  Poudre 
river  and  its  tributaries. 

G.  S.  /74j.] 

District  No.  4  shall  consist  of  all  lands  irrigated 
from  ditches  taking  water  from  the  Big  Thompson  and 
its  tributaries. 

G.  S.  1746.] 

District  No.  5  shall  consist  of  all  lands  irrigated 
from  ditches  taking  water  from  the  St.  Vrain  creek  and 
its  tributaries,  except  the  Boulder,  its  tributaries,  and 
Coal  creek. 
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G.  S.  1747-'] 

District  No.  6  shall  consist  of  all  lands  irrigated 
from  ditches  taking  water  from  the  Boulder  and  its  trib- 
utaries, and  Coal  creek. 

G.  S.  1748.] 

District  No.  7  shall  consist  of  all  lands  irrigated 
from  ditches  taking  water  from  Clear  creek  and  its  trib- 
utaries. 

G.  S.  ///<?.] 

District  No.  8  shall  consist  of  all  lands  irrigated 
by  ditches  taking  water  from  Cherry  creek,  Plum  creek 
and  Platte  river,  and  their  tributaries,  except  Bear  creek, 
above  District  No.  2,  and  below  the  forks  of  the  north 
and  south  branches  of  the  South  Platte  river. 

G.  S.  1750.] 

District  No.  9  shall  consist  of  all  lands  irrigated 
from  ditches  taking  water  from  Bear  creek  and  its  trib- 
utaries. 

G.  S.  1 7 si.'] 

District  No.  10  shall  consist  of  all  lands  irrigated 
from  ditches  taking  water  from  the  Fountain  and  its 
tributaries;  Provided,  That  said  district  shall  not  extend 
beyond  the  limits  of  El   Paso  county. 

Session  Laws  1885,  p.  2^6.] 

Sec.  4.  District  No.  11  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  that 
part  of  the  Arkansas  river  lying  in  Chaffee  county;  also, 
all  lands  irrigated  from  ditches  and  canals  taking  water 
from  the  tributaries  to  the  said  portion  of  the  Arkansas 
river. 

SEC.  5.  District  No.  12  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  that 
part  of  the  Arkansas  river  lying  in  Fremont  county; 
also,  all  lands  irrigated  from  ditches  or  canals  taking 
water  from  the  tributaries  of  said  portion  of  the  Arkan- 
sas river,  except  Grape  creek  and  its  tributaries. 
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Sec.  6.  District  No.  13  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  Grape 
creek  and  its  tributaries. 

Sec.  7.  District  No.  14  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  the 
Arkansas  river  in  Pueblo  county;  also,  all  lands  irri- 
gated by  ditches  or  canals  taking  water  from  the  tribu- 
taries of  said  Arkansas  river  in  said  county,  [except] 
the  St.  Charles  and  its  tributaries,  and  the  Huerfano 
and  its  tributaries. 

Sec.  8.  District  No.  15  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  the 
St.  Charles  and  its  tributaries. 

Sec.  9.  District  No.  16  shall  consist  of  all  lands 
irrrigated  from  ditches  and  canals  taking  water  from  the 
Huerfano  and  its  tributaries. 

Sec.  10.  District  No.  17  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  that 
part  of  the  Arkansas  river  lying  in  Bent  county;  also, 
all  lands  irrigated  from  ditches  or  canals  taking  water 
from  the  tributaries  of  said  portion  of  the  Arkansas 
river,  except  the  Apishapa  and  its  tributaries,  and  the 
Purgatoire  and  its  tributaries. 

Sec.  11.  District  No.  18  shall  consist  of  all  lands 
irrigated  from  ditches  and  canals  taking  water  from  the 
Apishapa  and  its  tributaries. 

Sec.  12.  District  No.  19  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  the 
Purgatoire  and  its  tributaries. 

District  No.  20.  Water  Districts  Nos.  20  and  23,  of 
the  State  of  Colorado,  as  heretofore  established,  be  and 
the  same  are  hereby  consolidated  and  formed  into  one 
water  district,  numbered  twenty,  of  the  State  of  Colo- 
rado. Said  Water  District  No.  20  shall  consist  of  all 
lands  within  the  State  of  Colorado  irrigated  from  ditches 
or  canals  taking  water  from  the  Rio  Grande  river  within 
said  State.  [S.  B.  No.  175,  approved  April  2,  1887. 
In  force  July  1,  1887. 

Sec.  14.  District  No.  21  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  the 
Alamosa  and  La  Jara  creeks  and  their  tributaries. 
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Sec.  15.  District  No.  22  shall  consist  of  all  lands 
in  the  State  of  Colorado  irrigated  from  ditches  or  canals 
taking  water  from  Conejos  creek  and  its  tributaries. 

Sec.  17.  District  No.  24  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  the 
Culebra  creek  and  its  tributaries,  and  as  much  of  the 
lands  as  lie  in  the  State  of  Colorado  as  are  irrigated 
from  ditches  or  canals  taking  water  from  the  Costilla 
creek  and  its  tributaries. 

Sec.  18.  District  No.  25  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  the 
San  Luis  creek  and  its  tributaries. 

Sec.  19.  District  No.  26  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  the 
Saguache  creek  and  its  tributaries. 

Sec.  20.  District  No.  27  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  Tut- 
tle,  Carnero,  La  Garita  and  all  other  creeks  and  their 
tributaries  which  have  their  sources  of  water  supply  in 
the  La  Garita  mountains,  and  flow  eastward  into  the 
San  Luis  valley. 

Sec.  21.  District  No.  28  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  the 
Tomichi  ^nd  its  tributaries. 

Sec.  22.  District  No.  29  shall  consist  of  all  lands 
lying  in  the  State  of  Colorado  irrigated  from  ditches  or 
canals  taking  water  from  that  part  of  the  San  Juan  river 
and  its  tributaries  which  lie  above  the  junction  of  the 
San  Juan  river  and  the  Rio  Piedra,  and  including  the 
Rio  Piedra. 

Sec.  23.  District  No.  30  shall  consist  of  all  lands 
lying  in  the  State  of  Colorado  irrigated  from  ditches  or 
canals  taking  water  from  that  part  of  the  Rio  Las  Ani- 
mas and  its  tributaries  which  lie  in  Colorado. 

Sec.  24.  District  No.  31  shall  consist  of  all  lands 
in  the  State  of  Colorado  irrigated  from  ditches  or  canals 
taking  water  from  that  part  of  the  Los  Pinos  river  and 
its  tributaries  which  lie  in  Colorado. 

SEC.  25.  District  No.  32  shall  consist  of  all  lands 
in  the  State  of  Colorado  irrigated  from  ditches  or  canals 
taking  water  from  that  part  of  the  Rio  Las  Animas  river 
and  its  tributaries  which  lie  in  Colorado. 


LAWS    AND    REGULATIONS.  89 

Sec.  26.  District  No.  33  shall  consist  of  all  lands 
lying  in  the  State  of  Colorado  irrigated  from  ditches  or 
canals  taking  water  from  the  La  Plata  river  and  its  trib- 
utaries which  lie  in  Colorado. 

SEC.  27.  District  No.  34  shall  consist  of  all  lands 
lying  in  the  State  of  Colorado  irrigated  from  ditches  or 
canals  taking  water  from  the  Rio  Mancos  and  its  tribu- 
taries. 

District  No.  35  shall  consist  of  all  lands  lying  in  the 
county  of  Costilla,  in  this  State,  watered  by  the  Trin- 
chera  river  and  its  tributaries.  [S.  B.  No.  176,  approved 
March  15,  1887.      In  force  June  13,  1887. 

District  No.  36  shall  consist  of  all  the  lands  irrigated 
from  water  taken  from  the  Bine  river  and  its  tributaries. 
[H.  B.  No.  269,  approved  April  4,  1887.  In  force  July 
3,  1887. 

District  No.  37  shall  consist  of  all  lands  lying  in  the 
State  of  Colorado  irrigated  by  waters  taken  from  the 
Eagle  river  and  its  tributaries.  [H.  B.  No.  269,  ap- 
proved April  4,  1887.     In  force  July  3,  1887. 

District  No.  38  shall  consist  of  all  lands  lying  in  the 
State  of  Colorado  irrigated  by  waters  taken  from  the 
Roaring  Fork  river  and  its  tributaries.  [H.  B.  No.  269, 
approved  April  4,  1887.      In  force  July  3,  1887. 

District  No.  39  shall  consist  of  all  lands  lying  in  the 
State  of  Colorado,  and  located  on  the  north  side  of  the 
Grand  river, and  extending  from  the  mouth  of  the  Roaring 
Fork  to  the  mouth  of  the  Rhone  [Roan]  creek;  all  of 
said  lands  being  irrigated  by  waters  taken  from  the 
Grand  river  or  its  tributaries,  viz:  Elk  creek,  Rifle  creek 
and  Rhone  [RoanJ  creek.  [H.  B.  No.  269,  approved 
April  4,  1887.      In  force  July  3,  1887. 

District  No.  40  shall  consist  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  Crystal  creek 
and  Smith's  Fork  and  their  tributaries,  and  so  much  of 
all  lands  lying  within  the  boundaries  of  Delta  county 
as  are  irrigated  from  ditches  or  canals  taking  water  from 
the  Gunnison  river  and  its  tributaries,  except  lands  irri- 
gated from  ditches  or  canals  taking  water  from  the  I  n- 
compahgre  river.  [H.  B.  No.  137,  approved  April  4, 
1887.      In  force  July  3,  1887. 
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District  No.  41  shall  consist  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  the  Uncom- 
pahgre  river  and  its  tributaries,  except  so  much  as  are 
within  the  boundary  lines  of  Ouray  county.  [H.  B. 
No.  137,  approved  April  4,  1887.      In  force  July  3,  1887. 

District  No.  42  shall  consist  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  the  Grand  and 
Gunnison  rivers  and  their  tributaries  within  the  county 
of  Mesa.  [H.  B.  No.  137,  approved  April  4,  1887.  In 
force  July  3,  1887. 

District  No.  43  shall  consist  of  all  lands  irrigated  by 
ditches  taking  water  from  the  White  river  and  its  tribu- 
taries.    Approved  March  15,  1887. 

District  No.  44  shall  consist  of  all  lands  irrigated  by 
ditches  taking  water  from  the  Bear,  or  Yampa,  river  and 
its  tributaries.      Approved  April  2,  1887. 

Districts  Nos.  30  and  32,  it  will  be  observed,  are  the 
same. 

WATER    COMMISSIONERS. 

S    B.  No.  152.I 

AN  ACT  to  amend  section  42  (16),  chapter  LVIL,  of 
the  General  Statutes  of  the  State  of  Colorado,  enti- 
tled ik  Irrigation/'  requiring  the  water  commissioners 
to  give  bond  in  an  amount  to  be  fixed  by  the  board 
of  county  commissioners,  and  providing  for  the  Gov- 
ernor to  fix  the  amount  of  such  bond  in  the  event 
that  the  county  commissioners  disagree  thereon. 

Be  it  enacted  by  the  General  Assemby  of  the  State  of 
Colorado: 

Section  i.  That  section  42,  of  chapter  LVIL,  of 
the  General  Statutes  of  the  State  of  Colorado,  entitled 
"Irrigation,"  the  same  being  general  section  1752 
thereof,  be,  and  the  same  is  hereby  amended  so  as  to 
read  as  follows: 

1752.  Sec.  42.  There  shall  be  one  water  commis- 
sioner for  each  of  the  above  named  districts,  and  for  each 
district  hereafter  formed,  who  shall  be  appointed  by  the 
Governor,   to  be  selected   by  him  from  persons  recom- 

Note— Since  the  issuing  of  this  pamphlet  there  have  been  created  water  dis- 
trict No.  23,  see  chapter  2;   and  water  district  No.  45,  see  chapter  6. 
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mended  to  him  by  the  several  boards  of  county  com- 
missioners of  the  counties  into  which  water  districts 
may  extend,  and  the  water  commissioner  so  appointed, 
shall,  before  entering  upon  his  duties,  give  a  good  and 
sufficient  bond  for  the  faithful  discharge  of  his  duties, 
with  not  less  than  three  sureties,  in  a  sum  not  less  than 
one  thousand  nor  more  than  five  thousand  dollars,  the 
amount  of  said  bond  to  be  fixed  by  the  county  commis- 
sioners, and  approved  by  the  Governor  and  State  En- 
gineer. The  commissioner  so  appointed  shall  hold  his 
office  until  his  successor  is  appointed  and  qualified; 
Provided,  hozvever,  That  if  such  water  district  shall  be 
embraced  in  more  than  one  county,  and  the  several 
counties  in  which  such  water  district  is  situated,  disagree 
as  to  the  amount  of  the  bond  as  herein  required  of 
water  commissioners,  then  and  in  that  event  the  Gov- 
ernor shall  fix  the  amount  thereof,  with  the  same  effect 
as  though  fixed  by  the  county  commissioners. 

Sec.  2.  The  Governor  shall,  by  like  selection  and 
appointment,  fill  all  vacancies  which  may  be  occasioned 
by  death,  resignation  or  continued  absence  from  the 
district,  removal,  or  otherwise.  Said  county  commis- 
sioners may,  from  time  to  time,  recommend  persons  to 
be  appointed  as  above  provided,  and  the  Governor  may, 
at  any  time,  remove  any  water  commissioner,  in  his 
discretion. 

Approved   March   15,  1887.      In  force  June  13,   1887. 

G.  S.  i/ij.      Oath  of  Office  within  ten  days.^\ 

That  within  ten  days  after  his  appointment,  and  be- 
fore entering  upon  the  duties  of  his  office,  such  water 
commissioner  shall  take  and  subscribe  the  oath  of  office 
prescribed  by  the  Constitution  of  this  State.  [Sec.  17, 
p.  99,  acts  1879. 

G.  S.  ijj-f.     Duty  of  Water  Commissioners — Open  and 

shut  Headgates.^\ 

It  shall  be  the  duty  of  said  water  commissioners  to 
divide  the  water  in  the  natural  stream  or  streams  of  their 
district  among  the  several  ditches  taking  water  from  the 
same,  according  to  the  prior  rights  of  each  respectively; 
in  whole  or  in  part  to  shut  and  fasten,  or  cause  to  be 
shut  and  fastened,  by  order  given  to  any  sworn  assistant, 
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sheriff  or  constable  of  the  county  in  which  the  head  of 
such  ditch  is  situated,  the  head-gates  of  any  ditch  or 
ditches  heading  in  any  of  the  natural  streams  of  the 
district,  which,  in  a  time  of  a  scarcity  of  water,  shall 
not  be  entitled  to  water  by  reason  of  the  priority  of  the 
rights  of  others  below  them  on  the  same  stream.  [Sec. 
18,  p.  99,  acts  1879. 

G.  S.  ij^6.     Pay  of  Commissioners — Duty  to  keep  Ac- 
counts— How  Paid.  ] 

The  water  commissioners  herein  provided  shall  be 
each  entitled  to  pay  at  the  rate  of  five  ($5)  dollars  per  day 
for  each  day  he  shall  be  actually  employed  in  the  duties 
of  his  office;  not  to  exceed  eighty  days  in  any  one  year, 
to  be  paid  by  the  county  or  counties  in  which  his  irriga- 
tion district  may  lie.  Each  water  commissioner  shall 
keep  a  just  and  true  account  of  his  time  spent  by  him 
in  the  duties  of  his  office,  and  shall  present  a  true  copy 
thereof,  verified  by  oath,  to  the  board  of  commissioners 
of  the  county  in  which  his  district  may  lie,  and  said 
board  of  commissioners  shall  allow  the  same;  and,  if 
said  irrigation  district  shall  extend  into  two  or  more 
counties,  then  such  water  commissioner  shall  present 
his  account  for  his  said  services,  verified  as  aforesaid,  to 
the  board  of  county  commissioners  [of  each  county]  into 
which  his  district  extends,  and  each  board  of  county 
commissioners  shall  allow  an  equal  part  thereof.  [P. 
254,  acts  1885. 

G.  S.  ij^j.      Commissioner  Appoint  Assistant — Oath — 
Pay.) 

Said  water  commissioner  shall  have  power,  in  case 
of  emergency,  to  employ  a  suitable  assistant  to  aid  him 
in  the  discharge  of  his  duties.  Such  assistant  shall  take 
the  same  oath  as  the  water  commissioner  and  shall 
obey  his  instructions,  and  shall  be  entitled  to  three  dol- 
lars per  day  for  every  day  he  is  so  employed,  not  to  ex- 
ceed twenty-five  days,  to  be  paid  upon  the  certificate  of 
the  water  commissioner,  in  the  same  manner  as  pro- 
vided for  paying  water  commissioners.  [Sec.  41,  p.  107, 
acts  1879. 

G.  S.  1 7  j8.     Commissioner  begin  Work  when  called  on. J 
Said  water  commissioners  shall  not  begin  their  work 
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until  they  shall  be  called  on  by  two  or  more  owners  or 
managers,  or  persons  controlling  ditches  in  their  several 
districts,  by  application  in  writing,  stating  that  there  is 
necessity  for  their  action;  and  they  shall  not  continue 
performing  services  after  the  necessity  therefor  shall 
cease.      [Sec.  42,  pp.   107-8,  acts  1879. 

G.  S.  //iSy.  Failure  to  Offer  Evidence — Water  Com- 
missioner disregard  Claims  until,  etc. — Party  obtain 
Decree  and  present  Certificate.^ 

No  claim  of  priority  of  any  person,  association  or 
corporation,  on  account  of  any  ditch,  canal  or  reservoir, 
as  to  which  he,  or  she,  or  they,  shall  have  failed  or  re- 
fused to  offer  evidence  under  any  adjudication  herein 
provided  for,  or  heretofore  provided  for  by  said  act,  the 
title  of  which  is  recited  in  section  four  hereof,  shall  be 
regarded  by  any  water  commissioner  in  distributing 
water  in  times  of  scarcity  thereof,  until  such  time  as 
such  party  shall  have,  by  application  to  the  court  hav- 
ing jurisdiction,  obtained  leave  and  made  proof  of  the 
priority  of  right  to  which  such  ditch,  canal  or  reservoir 
shall  be  justly  entitled,  which  leave  shall  be  granted  in 
all  cases  upon  terms  as  to  notice  to  other  parties  inter- 
ested, and  on  payment  of  all  costs,  and  upon  affidavits 
or  petition  sworn  to,  showing  the  rights  claimed,  and 
the  ditches,  canals  and  reservoirs,  with  the  names  of  the 
owners  thereof  against  which  such  priority  is  claimed, 
nor  until  a  decree  adjudging  such  priority  to  such  ditch, 
canal  or  reservoir  has  been  entered,  and  certificate,  such 
as  mentioned  in  section  four  hereof,  shall  have  been 
issued  to  claimant  and  presented  to  the  water  commis- 
sioner.    [Sec.  22,  pp.  154-5,  acts   t88t. 

In  connection  with  the  presentation  by  claimants  to 
water  commissioners  of  the  certificate  above  referred  to, 
let  it  be  considered  also  that  the  water  commissioners 
are  under  the  general  control  of  the  superintendents  of 
irrigation;  that  the  superintendents  of  irrigation  are  re- 
quired to  enforce  distribution  of  water  in  accordance 
with  the  right  of  priority  as  established  by  judicial  de- 
crees; that  of  these  decrees  they  are  provided  with  certi- 
fied copies  by  the  clerks  of  the  District  courts.     If,  there- 
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fore,  the  superintendent  of  irrigation  shall  furnish  the 
water  commissioner  with  a  tabulated  statement,  con- 
taining, with  reference  to  each  ditch  in  his  district,  all 
the  facts  that  would  be  set  forth  in  the  certificate  referred 
to,  and  shall  certify  to  the  correctness  of  said  tabulated 
statement,  and  shall  direct  the  water  commissioner  to 
distribute  the  water  in  his  district  thereby  (which  the  in- 
structions herein  following  provide  shall  be  done);  then 
the  water  commissioner  is  furnished  with  all  the  infor- 
mation for  the  distribution  of  water  provided  for  in  a 
different  way,  but  no  more  effectively,  by  G.  S.  1784, 
and  is  warranted  in  distributing  water  according  to  pri- 
ority, as  decreed,  without  having  received  from  each 
claimant  his  certificate. 

-     B.  No.   104.I 

AX  ACT  regulating  the  distribution  of  water  and  the 
superintendence  of  canals  or  ditches  used  for  the  pur- 
pose of  irrigation,  and  providing  a  penalty  for  the 
violation   thereof. 

Be  it  enacted  by  the  General  Assembly  of  the  State  of 
c  "olorado; 

Sec.  4.  Any  superintendent,  or  any  person  having 
charge  of  the  said  ditch,  who  shall  wilfully  neglect  or 
refuse  to  deliver  water  as  in  this  act  provided,  or  any 
person  or  persons  who  shall  prevent  or  interfere  with 
the  proper  delivery  of  water  to  the  person  or  persons 
having  the  right  thereto,  shall  be  guilty  of  a  misde- 
meaner,  and  upon  conviction  thereof  shall  be  subject  to 
a  fine  of  not  less  than  ten  nor  more  than  one  hundred 
dollars  for  each  offense,  or  imprisonment  not  exceeding 
one  mouth,  or  by  both  such  fine  and  imprisonment;  and 
the  money  thus  collected  shall  be  paid  into  the  general 
fund  of  the  county  in  which  the  misdemeanor  has  been 
committed;  and  the  owner  or  owners  of  such  ditches 
shall  be  liable  in  damages  to  the  person  or  persons  de- 
prived of  the  use  of  the  water  to  which  they  were  enti- 
tled, as  in  this  act  provided. 

Sec.  5.  Any  water  commissioner,  or  his  deputy,  or 
assistant,  who  shall  wilfully  neglect  or  refuse,  after  be- 
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ing  called  upon  in  accordance  with  section  1758, of  the 
General  Statutes  of  the  State,  to  promptly  measure 
water  from  the  stream,  or  other  source  of  supply, 
into  the  irrigating  canals  or  ditches  in  his  district,  ac- 
cording to  their  respective  priorities,  to  the  extent  to 
which  water  may  be  actually  necessary  for  the  irrigation 
of  lands  under  such  canals  or  ditches,  shall  be  deemed 
guilty  of  a  misdemeanor,  and  shall  be  subject  to  the 
same  penalty  as  provided  in  section  four  of  this  act. 

Sec.  6.  In  all  cases  declared  misdemeanors  by  this 
act,  any  justice  of  the  peace  of  the  county  in  which  the 
offense  was  committed, may, upon  complaint  being  made, 
as  is  now  required  by  law,  issue  a  warrant  directed  to 
any  proper  officer  of  the  county,  for  the  arrest  of  any 
person  so  charged  with  any  such  misdemeanor,  and  upon 
the  arrest  of  such  person  or  persons,  the  justice  of  the 
peace  before  whom  such  person  or  persons  may  be  brought 
for  trial,  shall  hear  and  determine  the  cause,  and  if  he 
find  the  accused  guilty,  shall  assess  the  fine,  and  if  im- 
prisonment be  a  portion  of  the  sentence,  then  to  fix  the 
term  of  imprisonment,  or  both,  as  provided  in  section 
4  of  this  act;  Provided,  The  accused  may  have  a  trial  by 
jury,  which  shall  be  summoned  as  in  cases  before  jus- 
tices of  the  peace  for  assault  and  battery. 

Approved  March  19,  1887.      in  force  June  17,  1887. 

Section  5  is  to  be  taken  in  connection  with  G.  S. 
1754,  G.  S.  1758,  G.  S.  1762,  G.  S.  1766,  G.  S.  1767  and 
G.  S.  1 77 1,  so  far  as  the  respective  priorities  of  the 
ditches  are  concerned,  and  with  G.  S.  1734  and  G.  S. 
1735,  so  far  as  water  actually  necessary  for  irrigation  is 
concerned.  In  times  of  scarcity  you  could  not  measure 
into  every  ditch  sufficient  water  to  irrigate  all  the  lands 
under  it,  and  no  such  an  impossible  construction  of  the 
section  is  contemplated.  So  far  as  water  for  irrigation  is 
concerned,  no  sacrifice  of  water  actually  necessary  to 
those  who  have  complied  with  the  laws  and  have  had 
their  priorities  adjudicated,  is  demanded  in  favor  of  those 
who  have  not  so  complied  therewith. 
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WATER   DIVISIONS. 

WATER    DIVISIONS    CONSTITUTED. 

G.  S.  /802.] 

For  the  better  regulation  of  the  distribution  of  water 
for  irrigation  among  the  several  ditches,  canals  and  res- 
ervoirs, into  which  such  water  may  be  lawfully  taken,  in 
times  of  scarcity  thereof,  the  water  districts  now  or  to 
be  hereafter  established  by  law  shall  be  constituted  into 
water  divisions  as  follows:     Sec.  i,  p.  119,  acts  1881. 


G.  S.  1803.] 

All  water  districts,  now  or  hereafter  to  be  formed, 
consisting  of  lands  watered  from  the  South  Platte  river 
and  its  tributaries  shall  constitute  Water  Division  No.  1, 
and  be  named  the  South  Platte  Division.  Sec.  2,  p.  119, 
acts  1881. 

Water  Division  No.  1,  includes  Water  Districts  1  to  9, 
inclusive.  * 

NO.    2,    ARKANSAS    DIVISION. 

G.  S.  /8oj.] 

All  water  districts,  now  or  hereafter  to  be  formed,  con- 
sisting of  lands  watered  from  the  Arkansas  river  and  its 
tributaries,  shall  constitute  Water  Division  No.  2,  and 
be  named  the  Arkansas  Division.  Sec.  ^,  p.  119,  acts 
1881. 

Water  Division  No.  2  includes  Water  Districts  10  to 
19,  inclusive. 

NO.    3,    RIO   GRANDE    DIVISION. 

G.  S.  1 80 j.} 

All  water  districts,  now  or  hereafter  to  be  formed,  con- 
sisting of  lands  watered  from  the  Rio  Grande  river  and 
its  tributaries,  shall  constitute  Water  Division  No.  3,  and 
be  named  the  Rio  Grande  Division.  Sec.  4,  p.  nq,  acts 
1881. 

Water  Division  No.  3  includes  Water  Districts  Nos, 
20  to  27,  inclusive,  and  35. 

*  Water  Division  No.  i,  now  includes  Water  District  No.  23,  also.     See  Chapter  1. 
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Session  Laics  1 88$,  Sec.  2,  p.  2j6.]  ' 

All  water  districts,  now  or  hereafter  to  be  formed,  con- 
sisting of  lands  in  the  State  of  Colorado  watered  by  the 
San  Juan  river  and  its  tributaries,  shall  constitute  Water 
Division  No.  4,  and  be  named  the  San  Juan  Division. 

Water  Division   No.  4  includes  Water  Districts  Nos. 
29,  3°>  3X>  32,  33  and  34- 
Session  Laws  1887,  Sec.  / ,  p.  jiJ-~\ 

All  water  districts,  now  or  hereafter  to  be  formed,  con- 
sisting of  lands  in  the  State  of  Colorado,  watered  by  the 
Grand  river  and  its  tributaries,  shall  constitute  Water 
Division  No.  5,  and  be  named  the  Grand  River  Division. 

Water  Division  No.  5  includes  Water  Districts  Nos. 
28,  36,  37,  38,  39>  4°>  4i,  42,  43  and  44.* 

SUPERINTENDENTS   OF   IRRIGATION. 

[S.   B.   No.  113.] 

AN  ACT  providing  for  the  appointment  of  superin- 
tendents of  irrigation  for  the  water  divisions  of  this 
State;  fixing  their  compensation  and  providing  for 
the  payment  thereof;  prescribing  their  duties,  and 
requiring  a  bond  for  the  faithful  performance  of  such ; 
requiring  clerks  of  District  courts  to  furnish  such 
superintendents  with  certain  certified  decrees,  and 
providing  for  the  payment  of  such  clerks'  fees. 

Be  it  enacted  by  the  General  Assembly  of  the  State  of 
Colorado  : 

Section  i.  That  the  Governor  shall  appoint  a 
superintendent  of  irrigation  for  each  of  the  water  divi- 
sions now  existing  within  the  State,  or  which  may  here- 
after be  created;  such  superintendents  of  irrigation  to 
hold  office  for  a  period  of  two  years  from  the  date  of 
their  respective  appointments,  or  until  their  successors 
shall  be  appointed  and  qualified.  The  Governor  may, 
at  any  time,  in  his  discretion,  remove  said  superintend- 
ents of  irrigation,  or  any  of  them,  and  appoint  others 
in  their  stead,  for  the  remainder  of  said  term  of  two 
years;  Provided,   That  the  Governor  shall  not  appoint  a 

*  Water  Division  No.  5  now  includes  Water  District  No.  45.     See  Chapter  6. 
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superintendent  of  irrigation  in  any  district  until  the 
toard  of  county  commissioners  of  some  one  or  more  of 
the  counties  whose  territory,  or  any  part  of  whose  terri- 
tory, is  included  in  such  water  district  shall  have,  at  a 
meeting  regularly  called  and  held,  adopted  a  resolution 
requesting  such  appointment  to  be  made,  and  have  had 
the  same  certified  to  the  Governor. 

Sec.  2.  Said  superintendent  of  irrigation  shall  have 
general  control  over  the  water  commissioners  of  the 
several  districts  within  his  division.  He  shall,  under 
the  general  supervision  of  the  State  Engineer,  execute 
the  laws  of  the  State  relative  to  the  distribution  of 
water  in  accordance  with  the  rights  of  priority  of  appro- 
priation, as  established  by  judicial  decrees,  and  perform 
such  other  functions  as  may  be  assigned  to  him  by  the 
State  Engineer. 

SEC.  3.  Said  superintendent  of  irrigation  shall,  in 
the  distribution  of  water,  be  governed  by  the  regula- 
tions of  this  act,  and  acts  that  are  now  in  force;  but,  for 
the  better  discharge  of  his  duties,  he  shall  have  the 
authority  to  make  such  other  regulations  to  secure  the 
equal  and  fair  distribution  of  water,  in  accordance  with 
the  rights  of  priority  of  appropriation,  as  may  in  his 
judgment  be  needed  in  his  division;  Provided^  Such 
regulations  shall  not  be  in  violation  of  any  part  of  this 
act,  or  other  laws  of  the  State,  but  shall  be  merely  sup- 
plementary to  and  necessary  to  enforce  to  provisions  of 
the  General   Laws  and  amendments  thereto. 

Sec.  4.  Any  person,  ditch  company  or  ditch  owner 
who  may  deem  himself  injured  or  discriminated  against 
by  any  such  order  or  regulation  of  such  superintendent 
of  irrigation,  shall  have  the  right  to  appeal  from  the 
same  to  the  State  Engineer,  by  filing  with  the  State 
Engineer  a  copy  of  the  order  or  regulation  complained 
of,  and  a  statement  of  the  manner  in  which  the  same 
injuriously  affects  the  petitioner's  interest.  The  State 
Engineer  shall,  after  due  notice,  hear  whatever  testi- 
mony may  be  brought  forward  by  the  petitioner,  either 
orally  or  by  way  of  affidavits,  and  through  the  superin- 
tendent of  irrigation,  shall  have  power  to  suspend, 
amend  or  confirm  the  order  complained  of. 
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SEC.  5.  Said  superintendent  of  irrigation  shall  com- 
mence the  discharge  of  his  duties  in  his  division  as  soon 
as  the  first  water  commissioner  in  any  district  within 
his  division  shall  be  called  out,  and  shall  continue  to 
discharge  his  duties  until*  the  last  water  commissioner 
in  any  district  of  his  division  ceases  to  be  needed.  Each 
water  commissioner  shall  report  immediately  to  the 
superintendent  of  irrigation  of  his  division  when  he  is 
called  out,  and  when  he  ceases  to  be  needed;  and  shall, 
during  the  continuance  of  his  duties,  be  under  the  con- 
trol of  the  superintendent  of  irrigation  of  his  division. 
The  superintendent  of  irrigation  shall  receive,  as  com- 
pensation, five  dollars  per  day  for  every  day  during 
which  he  is  employed  in  the  discharge  of  his  duty. 

SEC.  6.  Within  thirty  days  after  the  appointment 
of  said  superintendent  of  irrigation,  it  shall  be  his  duty 
to  give  bond  to  the  amount  of  five  thousand  dollars  for 
the  faithful  discharge  of  his  duty;  said  bond  to  be  ap- 
proved by  the  board  of  county  commissioners  of  the 
county  wherein  said  superintendent  of  irrigation  may- 
reside,  and  to  be  filed  in  the  office  of  the  county  clerk 
and  recorder  of  such  county. 

SEC.  7.  Within  thirty  days  after  his  appointment, 
said  superintendent  of  irrigation  shall  send  to  the  clerk 
of  the  District  court,  within  his  division,  of  such  coun- 
ties as  have  had  rendered,  by  the  District  court  of  such 
county,  judicial  decrees,  fixing  the  priorities  of  appro- 
priation of  water  for  irrigation  purposes  for  any  water 
district,  a  notification  of  his  appointment  to  such  office, 
and  shall  request  of  the  said  clerk  a  certified  copy  of 
every  decree  of  the  District  court  establishing  priorities 
of  appropriation  of  water  used  for  irrigation  purposes 
within  that  district.  Thereupon  it  shall  be  the  duty  of 
such  clerk  within  ten  days  after  the  receipt  of  such  re- 
quest from  said  superintendent  of  irrigation,  to  prepare 
a  certified  copy  of  all  decrees  of  such  District  court 
establishing  priorities  of  water  rights  made  within  that 
district,  under  the  provisions  of  the  General  Statutes  of 
the  State  of  Colorado,  and  transmit  the  same  to  the 
superintendent  of  irrigation  requesting  it.  Said  super- 
intendent of  irrigation  shall  then  cause  to  be  prepared  a 
book  to  be  entitled  "The  Register  of  Priorities  of  Ap- 
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propriation  of  Water  Rights  for  Water  Division  No.  — , 
State  of  Colorado,"  within  which  he  shall  enter  and 
preserve  such  certified  copies  of  decrees.  Said  super- 
intendent of  irrigation  shall,  from  such  certified  copies 
of  decrees,  make  out  a  list  of  all  the  ditches,  canals  and 
reservoirs  entitled  to  appropriations  of  water  within  his 
division,  arranging  and  numbering  the  same  in  consecu- 
tive order  according  to  the  dates  of  their  respective  ap- 
propriations within  his  division,  and  without  regard  to 
the  number  such  ditches,  canals  or  reservoirs  may  bear 
within  their  respective  water  districts.  Said  superin- 
tendent of  irrigation  shall  make  from  his  register  a 
tabulated  statement  of  all  the  ditches,  canals  and  reser- 
voirs in  his  division,  whose  priorities  have  been  decreed, 
which  statement  shall  contain  the  following  information 
concerning  each  ditch,  canal  and  reservoir  arranged  in 
separate  columns:  The  name  of  the  ditch,  canal  or  reser- 
voir; its  number  in  his  division;  the  district  in  which  it 
is  situated;  the  number  of  it  in  its  proper  district;  and 
the  number  of  cubic  feet  of  water  per  second  to  which 
it  is  entitled,  and  such  other  and  further  information  as 
he  may  deem  useful  to  the  proper  discharge  of  his  duty. 
In  case  any  decrees  of  court  establishing  priorities  of 
appropriation  of  water  for  irrigation  purposes  are  made 
after  the  transmittal  of  the  copy  of  previous  decrees  to 
the  superintendent  of  irrigation,  it  shall  be  the  duty  of 
the  clerk  of  the  court  wherein  such  decree  is  rendered, 
to  transmit  to  the  superintendent  of  irrigation  of  the 
division  within  which  such  county  is  situated,  within 
ten  days  after  it  is  rendered,  a  copy  of  such  decree,  and 
the  superintendent  of  irrigation  shall  enter  the  same  in 
his  register.  Such  register  to  be  filed  and  kept  in  the 
office  of  the  State  Engineer. 

SEC.  8.  Said  superintendent  of  irrigation  shall  have 
the  right  to  call  out  any  water  commissioner  of  any 
water  district  within  his  division,  at  any  time  he  may 
deem  it  necessary,  and  he  shall  have  the  power  to  per- 
form the  regular  duties  of  water  commissioner  in  all 
the  districts  within  his  division. 

Sec.  9.  All  water  commissioners  shall  make  re- 
ports to  the  superintendent  of  irrigation  of  their  division 
as  often  as  may  be  deemed  necessary  by  said  superin- 
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tendent.  Said  reports  shall  contain  the  following  in- 
formation: The  amount  of  water  necessary  to  supply 
all  the  ditches,  canals  and  reservoirs  of  that  district;  the 
amount  of  water  actually  coming  into  the  district  to 
supply  such  ditches,  canals  and  reservoirs;  whether  such 
supply  is  on  the'  increase  or  decrease;  what  ditches, 
canals  or  reservoirs  are  at  that  time  without  their 
proper  supply;  the  probability  as  to  what  the  supply 
will  be  during  the  period  before  the  next  report  will  be 
required;  and  such  other  and  further  information  as  the 
superintendent  of  irrigation  of  that  division  may  sug- 
gest. Said  superintendent  of  irrigation  shall  carefully 
file  and  preserve  such  reports,  and  shall  from  them  as- 
certain what  ditches,  canals  and  reservoirs  are,  and  what 
are  not,  receiving  their  proper  supply  of  water,  and  if  it 
shall  appear  that  in  any  district  in  that  division  any 
ditch,  canal  or  reservoir  is  receiving  water  whose  pri- 
ority post-dates  that  of  the  ditch,  canal  or  reservoir  in 
another  district,  as  ascertained  from  his  register,  he 
shall  at  once  order  such  post-dated  ditch,  canal  or  reser- 
voir shut  down  and  the  water  given  to  the  elder  ditch, 
canal  or  reservoir.  His  orders  being  directed  at  all 
times  to  the  enforcement  of  priority  of  appropriation, 
according  to  his  tabulated  statement  of  priorities,  to  the 
whole  division,  and  without  regard  to  the  district  within 
which  the  ditches,  canals  and  reservoirs  may  be  located. 
The  reports  of  water  commissioners,  by  the  superin- 
tendents of  irrigation,  shall  be  filed  and  kept  in  the 
office  of  the  State  Engineer. 

Sec.  io.  In  case  any  ditch,  canal  or  reservoir,  in  any 
district  within  such  superintendent  of  irrigation's  divis- 
ion, shall  fail  to  receive  its  regular  supply  of  water,  the 
owner  or  controller  of  such  ditch,  canal  or  reservoir 
may  report  such  fact  to  the  water  commissioner  of  that 
district,  who  shall  immediately  apportion  the  water  in 
his  district,  and  send  forthwith,  by  telegram  if  neces- 
sary, a  report  of  such  fact  to  the  superintendent  of  irri- 
gation of  his  division;  and  thereupon  it  shall  be  the 
duty  of  said  superintendent  tc  compare  snch  report  with 
his  register,  and  if  any  ditch,  canal  or  reservoir  of  any 
other  district  of  his  division  is  receiving  water  to  which 
any  ditch,  canal  or  reservoir  of  any  other  district  is  en- 
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titled,  he  shall  at  once  order  the  shutting  down  of  the 
post-dated  ditches,  canals  or  reservoirs,  and  the  water 
given  to  the  ditches,  canals  or  reservoirs  having  the 
priority  of  appropriation;  Provided,  hozvever,  That 
nothing  in  this  act  shall  be  construed  as  interfering  with 
the  priority  of  water  for  domestic  use. 

SEC.  ii.  The  expenses  and  salary  of  the  superin- 
tendent of  irrigation  shall  be  paid  pro  rata  by  the 
counties  interested,  in  the  same  manner  as  the  fees  of 
water  commissioners  are  paid;  and  the  fees  of  the  clerks 
of  the  District  courts,  for  services  rendered  under  the 
provisions  of  this  act,  shall  also  be  paid  by  the  counties 
interested,  upon  the  said  clerk  rendering  his  account, 
certified  by  the  District  judge,  to  the  boards  of  county 
commissioners  of  the  counties  embraced  in  the  water 
divisions  in  case  of  which  the  services  have  been  ren- 
dered. 

Sec.  12.  That  it  is  the  opinion  of  this  General  As- 
sembly that  an  emergency  exists;  therefore,  this  act 
shall  be  in  force  and  take  effect  from  and  after  its  pas- 
sage. 

Approved  and  in  force  April  4,  1887. 

MISCELLANEOUS    LAWS    RELATING    TO    IRRIGATION. 

G.  S.  iJ2j.  Conducting  Water  in  Natural  Streams.] 
The  owners  of  any  reservoir  may  conduct  the  water 
therefrom  into  and  along  any  of  the  natural  streams  of 
the  State,  but  not  so  as  to  raise  the  waters  thereof  above 
ordinary  high-water  mark,  and  may  take  the  same  out 
again  at  any  point  desired,  without  regard  to  the  prior 
rights  of  others  to  water  from  said  stream;  but  due 
allowance  shall  be  made  for  evaporation  and  scapage, 
the  amount  to  be  determined  by  the  commissioners  of 
irrigation  of  the  district;  or,  if  there  are  no  such  com- 
missioners, then  by  the  county  commissioners  of  the 
county  in  which  the  water  shall  be  taken  out  for  use. 
[Sec.  39,  p.  107,  acts  1879. 

The  calculation  of  loss  occasioned  by  seepage  and 
evaporation  will  be  made  for  you  in  this  office,  should 
you  so  desire  it,  upon  your  application  in  writing  to 
that  effect,  accompanied  by  an  accurate  and  complete 
description  of  the  existing  conditions. 
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G.  S.  i J 19.     Exte?iding  Head  of  Ditch  Up  Stream.} 

In  case  the  channel  of  any  natural  stream  shall  be- 
come so  cut  out,  lowered,  turned  aside  or  otherwise 
changed  from  any  cause,  as  to  prevent  any  ditch,  canal 
or  feeder  of  any  reservoir  from  receiving  the  proper  in- 
flow of  water  to  which  it  may  be  entitled  from  such 
natural  stream,  the  owner  or  owners  of  such  ditch, 
canal  or  feeder  shall  have  the  right  to  extend  the  head 
of  such  ditch,  canal  or  feeder  to  such  distance  up  the 
stream  which  supplies  the  same,  as  may  be  necessary  for 
securing  a  sufficient  flow  of  water  into  the  same,  and 
for  that  purpose  shall  have  the  same  right  to  maintain 
proceedings  for  condemnation  of  right  of  way  for  such 
extension  as  in  case  of  constructing  a  new  ditch,  and 
the  priority  of  right  to  take  water  from  such  stream 
through  such  ditch,  canal  or  feeder,  as  to  any  such 
ditch,  canal  or  feeder,  shall  remain  unaffected  in  any  re- 
spect by  reason  of  such  extension;  Provided,  however^ 
That  no  such  extension  shall  interfere  with  the  complete 
use  or  enjoyment  of  any  other  ditch,  canal  or  feeder. 
[Sec.   1,  pp.  161-2,  acts  1881. 

G.  S.  iJ2j.      Wheels,  etc.,  on  Streams.} 

.  All  persons  on  the  margin,  brink,  neighborhood  or 
precinct  of  any  stream  of  water  shall  have  the  right  and 
power  to  place  upon  the  bank  of  said  stream  a  wheel  or 
other  machine  for  the  purpose  of  raising  water  to  the 
level  required  for  the  purpose  of  irrigation,  and  the  right 
of  way  shall  not  be  refused  by  the  owner  of  any  tract 
of  land  upon  which  it  is  required,  subject,  of  course,  to 
the  like  regulations  as  required  for  ditches,  and  laid 
down  in  sections  hereinbefore  enumerated.  [Sec.  8,  pp. 
68-9,  acts  1 861—  Sec.  6,  p.  364,  R.  S.— Sec.  1377  (6),  p. 
516,  G.  L. 

G.  S.  1734-     Running  Excess  of  Water  Forbidden. 

During  the  summer  season  it  shall  not  be  lawful  for 
any  person  or  persons  to  run  through  his  or  their  irriga- 
ting ditch  any  greater  quantity  of  water  than  is  abso- 
lutely necessary  for  irrigating  his  or  their  said  land,  and 
for  domestic  and  stock  purposes;  it  being  the  intent  and 
meaning  of  this  section  to  prevent  the  wasting  and  use- 
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less  discharge  and  running  awav  of  water.      [Sec.  2,  p. 
78,  acts  1876— Sec.  1386  (2),  p.  518,  G.  L. 

G.  S.  IJ35.     Penalty  for  Violation  of  this  Act. 

Any  person  who  shall  wilfully  violate  any  of  the  pro- 
visions of  this  act,  shall,  on  conviction  thereof  before 
any  court  having  competent  jurisdiction,  be  fined  in  a 
sum  of  not  less  than  one  hundred  (100)  dollars.  Suits 
for  penalties  under  this  act  shall  be  brought  in  the  name 
of  The  People  of  the  State  of  Colorado.  [Sec.  3,  p.  78, 
acts  1876— Sec.   1387  (3),  p.  518,  G.  L. 

G.  S.  1736.    Owner  keep  Head-Gate — Size  of  Timbers.] 

That  the  owner  or  owners  of  every  irrigating  ditch, 
flume  or  canal,  in  this  State,  shall  be  required  to  erect 
and  keep  in  good  repair  a  head-gate  at  the  head  of  their 
ditch,  flume  or  canal.  Such  head-gate,  together  with 
the  necessary  embankments,  shall  be  of  sufficient  height 
and  strength  to  control  the  water  at  all  ordinary  stages. 
The  framework  of  such  head-gate  shall  be  constructed  of 
timber  not  less  than  four  inches  square,  and  the  bottom, 
sides  and  gate  or  gates  shall  be  of  plank,  not  less  than 
two  inches  in  thickness.      [Sec.  1,  p.  165,  acts  1881. 

G.  S.  ijij.     Liability  of  Owners  for  Neglect,  Refusal] 

Owners  of  all  ditches  shall  be  liable  for  all  damages 
resulting  from  their  neglect  or  refusal  to  comply  with 
the  provisions  of  section  one  of  this  act.  [Sec.  1,  p.  165, 
acts  1881. 

The  section  referred  to  in  G.  S.  1737  is  G.  S.  1736. 

G.  S.  34J2.      Hoiv  Measured.] 

*  *  *  Water  sold  by  the  inch  by  any  individual 
or  corporation  shall  be  measured  as  follows,  to  wit: 
Every  inch  shall  be  considered  equal  to  an  inch  square 
orifice  under  a  five-inch  pressure,  and  a  five-inch  pres- 
sure shall  be  from  the  top  of  the  orifice  of  the  box  put 
into  the  banks  of  the  ditch,  to  the  surface  of  water;  said 
boxes,  or  any  slot  or  aperture  through  which  such  water 
may  be  measured,  shall  in  all  cases  be  six  inches  per- 
pendicular, inside  measurement,  except  boxes  deliver- 
ing less  than  twelve  inches,  which  may  be  square,  with 
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or  without  slides;  all  slides  for  the  same  shall  move  hor- 
izontally, and  not  otherwise;  and  said  box  put  into  the 
banks  of  ditch  shall  have  a  descending  grade  from  the 
water  in  ditch  of  not  less  than  one-eighth  of  an  inch  to 
the  foot.  [Sec.  2779  (3),  pp.  926-7,  G.  L. — Sec.  3,  p. 
638,  R.  S. — Amd.  Sec.   1,  pp.  308-9,  acts  1874  and  1877. 

The  unit  of  measure  described  in  G.  S.  3472  is  not 
used  in  the  distribution  of  water  from  the  natural 
streams.  It  is  inaccurate.  A  variation  of  forty  per  cent, 
may  be  made  in  the  delivery  of  the  box  and  yet  have  it 
arranged  in  conformity  with  the  requirements  of  the 
statute.  You  are  urged,  then,  to  discountenance  the  use 
of  the  term.  Anywhere  from  thirty  to  fifty  so-called 
statutory  inches  may  be  considered  equal  to  a  cubic  foot 
of  water  per  second.  The  unit  of  measurement  desig- 
nated "cubic  foot  of  water  per  second,"  is  a  definite 
and  desirable  one,  and  the  one  used  in  distributing 
water  from  the  natural  streams  of  the  State. 

G.  S.  181 2.     Shall  Measure  Ditches*  Feeders — Reser- 
voirs. ] 

Said  State  Engineer  shall,  on  request  of  any  party 
interested,  on  payment  of  his  per  diejn  charges  and 
"reasonable  expenses,  measure  and  ascertain  the  carrying 
capacity  of  any  ditch,  canal  or  feeder,  or  any  reservoir, 
hereafter  constructed  or  enlarged,  and  give  to  the  party 
or  parties  requiring  his  services  an  official  certificate  of 
the  size  and  carrying  capacity  of  such  ditch,  canal  or 
feeder,  in  cubic  feet  per  second,  as  he  shall  find  it  to  be 
at  the  time  of  measuring  the  same.  [Sec.  n,  p.  121, 
acts  1881. 

G.  S.  f8ij.      Owners  of  Ditches  shall  Construct  II  eirs 
— State  Engineer  shall  Co?npute  Water  per  Second.  ] 

For  the  more  accurate  and  convenient  measurement 
of  any  water  appropriated,  pursuant  to  any  judgment  or 
decree  rendered  by  any  court  establishing  the  claims  of 
priority  of  any  ditch,  canal  or  reservoir,  the  owners 
thereof  shall  construct  and  maintain,  under  the  super- 
vision of  the  State  Engineer,  a  measuring  weir  or  other 
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device  for  measuring  the  flow,  in  cubic  feet  per  second, 
the  water  at  the  head  of  such  ditch,  canal  or  reservoir, 
or  as  near  thereto  as  practicable.  The  State  Engineer 
shall  compute  and  arrange  in  tabular  form  the  amount 
of  water  that  will  pass  such  weir  or  measuring  device  in 
cubic  feet  per  second,  at  the  different  stages  thereof,  and 
he  shall  furnish  a  copy  of  a  statement  thereof  to  any 
water  commissioners  having  control  of  such  ditch,  canal 
or  reservoir.      [Sec.  12,  pp.  121-2,  acts  1881. 

The  measuring  device  provided  for  in  G.  S.  181 3 
shall  bean  open  flume  with  apron  and  wings,  constructed 
as  shown  on  plates  UA"  and  UB"  accompanying  this 
work.  Where  the  bottom  of  the  ditch  exceeds  six  feet 
in  width  the  flume  is  to  be  sixteen  feet  in  length,  and 
where  less  than  six  feet  in  width,  the  flume  is  to  be 
twelve  feet  in  length,  exclusive,  in  each  case  of  the 
apron  and  wings.  The  width  of  the  flume  is  to  be  that 
of  the  ditch.  The  sides  to  be  perpendicular  and  boarded 
upon  the  inside  of  posts,  and  to  be  of  sufficient  height 
to  carrv  the  greatest  amount  of  water  likely  to  flow  in 
the  ditch.  The  top  of  the  floor  must  be  on  the  grade  of 
the  bottom  of  the  ditch.  The  flume  is  to  be  erected  on 
as  straight  a  portion  of  the  ditch  as  practicable,  and 
about  four  hundred  feet  below  the  head-gate. 

After  the  measuring  flume  is  erected,  it  will  be  rated 
by  the  State  Engineer,  or  his  assistant,  and  a  datum 
mark  will  be  made  thereon,  indicating  the  height  to 
which  the  water  commissioners  may  raise  the  water  in 
the  flume  to  allow  the  ditch  the  amount  decreed  thereto 
by  the  District  court.  No  flume  will  be  rated  in  which 
there  is  dead  water  exceeding  one- tenth  of  a  foot  in 
depth  when  the  head-gate  is  closed. 


LETTER    OF    INSTRUCTION 


TO   SUPERINTENDENTS   OF 


IRRIGATION /WATER  COMMISSIONERS, 


BY   THE 


STATE    ENGINEER. 


Commissioners  will  communicate  with  this  office 
through  the  superintendents  of  irrigation  of  their  re- 
spective divisions,  except  in  cases  of  pressing  impor- 
tance, or  in  direct  reply  to  letters  from  this  office. 

Superintendents  of  irrigation  will,  in  a  book  fur- 
nished for  the  purpose  by  this  office,  enter  the  tabulated 
statements  provided  for  in  section  7,  of  Senate  Bill  No. 
113,  with  the  additions  thereto  indicated  as  desirable 
below,  in  columns  having  the  following  headings: 
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Superintendents  of  irrigation  will  be  furnished  by 
the  State  Engineer  with  a  book  for  each  district  in  his 
division,  which  book  shall  be  entitled:  "Register  of 
District  No " 

Superintendents  of  irrigation  will  enter  in  said  book 
a  tabulated  statement  relative  to  the  ditches  and  reser- 
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voirs'of  the  appropriate  district,  which  statement  shall 
show  in  separate  columns  (as  hereinbelow  indicated)  the 
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They  will  also  certify  to  the  correctness  of  this  tabu- 
lated statement. 

There  shall  also  be  entered  in  said  register  by  the 
superintendent  of  irrigation,  the  rating  of  each  measur- 
ing flume  in  the  district  constructed  in  compliance  with 
G.  S.  1813.  The  latter  information  will  be  furnished  by 
the  State  Engineer.  The  register  so  prepared  shall  be 
loaned  to  the  respective  water  commissioners  of  his  divi- 
sion during;  the  irrigating  season,  except  when  occasion 
demands  that  they  shall  be  called  in  for  posting. 

Said  registers  shall  be  kept  as  nearly  as  possible 
posted  to  date  by  the  superintendents  of  irrigation.  They 
shall  be  filed,  when  not  needed  by  the  water  commis- 
sioners, in  the  office  of  the  State  Engineer.  The  super- 
intendents of  irrigation  shall  furnish  the  water  commis- 
sioners with  written  instructions  to  distribute  the  water 
of  their  district  in  accordance  with  the  statements  in 
said  register. 

Superintendents  of  irrigation  will  report  in  writing  to 
this  office  on  the  first  day  of  each  month,  or  as  soon 
thereafter  as  possible,  from  April  to  November,  inclu- 
sive. Such  report  will  be  accompanied  by  the  reports 
received  from  the  water  commissioners  during  the  pre- 
vious month.  It  shall  contain  such  information  as  the 
superintendent  regards  as  likely  to  be  of  service  to  the 
State  Engineer  in  his  duties,  and  such  suggestions  as  he 
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may  have  to  make  for  the  advancement  of  irrigation.  It 
shall  especially  contain  a  list  of  the  measuring  flumes 
erected  but  not  rated,  and  of  the  measuring  flumes  pre- 
viously rated  but  out  of  order  in  each  district  in  his 
division.  Registers  shall  be  delivered  to  the  water  com- 
missioners by  the  superintendents  of  irrigation  by  July 
i,  of  the  year  1887,  and  by  April  1,  of  the  year  1888. 
Very  respectfully, 

J.   S.   GREENE, 

State  Engineer* 
Denver,  Colorado,  June  1,  1888. 


The  distribution  of  water  having  been  fairly  started 
in  the  season  of  1887,  attention  was  next  directed  to  the 

MEASUREMENT   OF   STREAMS. 

Briefly  stated,  this  involved  for  each  stream  measured: 

First — An  examination  of  the  stream,  and  a  selection 
of  a  portion  thereof  having  as  nearly  a  straight  channel 
of  as  nearly  a  uniform  cross-section  as  was  possible  to 
find  above  the  heads  of  ditches  and  convenient  of  access. 

Second — The  removal  from  the  channel,  so  far  as  pos- 
sible with  the  limited  appropriation  for  such  purpose  at 
command,  of  obstacles  to  the  even  flow  of  the  water. 

Third — The  determination  of  the  profile  of  a  section 
of  the  channel,  at  a  point  about  midway  of  the  straight 
portion  selected,  and  at  right  angles  to  the  course  thereof. 

Fourth — The  measurements  of  the  mean  velocities 
of  the  water  passing  through  various  portions  of  the  sec- 
tion at  different  stages  of  the  water. 

Fifth — The  erection  of  a  clock-work  register,  or  of  a 
plain  gauge  rod  at  the  station,  so  that  the  mean  daily 
depth  of  water  at  the  station  might  be  known. 

Sixth — The  weekly  transmittal  by  the  observer  to  this 
office  of  the  record  sheet,  or  the  report  of  his  daily  obser- 
vations for  the  previous  week. 

Seventh — The  determination  in  this  office  of  the  mean 
daily  discharge  of  the  stream   in  cubic  feet  per  second, 
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by  computation  or  graphics,  the  record  thereof  in  the 
ledgers  in  this  office,  and  the  graphical  presentation 
thereof  on  plates,  as  shown  in  Part  II.  of  this  report. 

The  clock-work  register  consists  of  a  small  horizontal 
cylinder,  which  is  so  connected  with  an  eight-day  clock 
as  to  turn  exactly  once  in  seven  days,  of  a  sheet  of  paper 
wrapped  around  the  cylinder,  and  so  divided  by  scale  as 
to  indicate  days  and  hours  in  one  direction,  and  feet  and 
fractions  thereof  in  the  other  direction;  of  a  pencil 
point,  resting  on  this  traveling  sheet  of  paper,  and  so 
connected  with  a  float  resting  on  the  surface  of  the  water, 
as  to  move  over  the  sheet  a  corresponding  distance,  ac- 
cording to  the  scale,  to  that  which  the  float  moves  ver- 
tically, in  feet  or  fractions  thereof,  with  the  rise  and  fall 
of  the  surface  of  the  water  of  the  stream. 

The  plain  gauge-rods,' are  simply  rods  divided  into 
feet  and  tenths,  and  properly  marked,  set  vertically,  or  at 
a  known  slope,  and  the  level  of  the  surface  of  the  water 
is  read  thereon  by  the  observer,  usually  three  times  a 
day.  Both  the  register  and  plain  rods  are  so  arranged 
that  when  the  readings  thereof  are  known,  the  mean 
depth  of  the  water  in  the  cross-section,  and  the  area  of 
the  cross-section  in  square  feet,  are  readily  obtainable. 

The  current  observations  were  made  at  each  station 
with  the  Colorado  Current  Meter,  an  improvement  on 
the  old  form  of  velocity  wheel,  or  tachometer,  designed 
by  my  predecessor,  Mr.  E.  S.  Nettleton.  This  instru- 
ment gave  very  satisfactory  results. 

Below  is  an  exhibit  of  the  record  sheet  used  with  the 
clock-work  register,  and  shows  the  continuous  record  of 
the  height  of  the  water  passing  through  the  flume  at 
guaging  station  No.  i,  for  the  week  ending  August  6, 
1888.  The  drawing  shown  is  two-thirds  of  the  actual 
size  of  the  record  sheets  used: 
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And  the  following  is  an  example  of  the  blank  forms 
for  plain  rod  gauge  readings  furnished  observers,  the 
last  two  columns  being  filled  out  in  this  office: 

Record  of  the  stage  of  Water  at   Gauging    Station 

No on for  the  week  ending  Saturday, 
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Cache  la  Poudre  River,  Gauging  Station  No.  i. — This 
very  fine  station,  which  was  constructed  under  the  super- 
vision of  Mr.  B.  S.  Nettleton,  in  the  spring  of  1884, 
from  contributions  to  the  amount  of  about  sixteen  hundred 
and  fifty  dollars,  made  by  the  irrigators  of  the  Cache  la 
Poudre  valley,  was,  of  course,  retained.  It  is  situated 
about  one-half  of  a  mile  above  the  mouth  of  the  canon 
of  that  stream.  It  became  necessary  to  re-gauge  it  by 
reason  of  the  change  in  the  floor  of  the  flume.  This 
station,  which  is  fully  described  in  the  report  of  the 
State  Engineer  for  1883-84,  now  needs  repairing.  The 
stage  of  water  at  this  station  is  recorded  by  a  clock-work 
register  similar  to  that  described  above.      Mr.  John  L. 
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Armstrong  has  been  the  observer  for  the  past  two  years. 
A  graphical  presentation  of  the  mean  daily  discharge  in 
cubic  feet  per  second  is  shown  on  a  plate  in  Part  II.  of 
this  report.      The  discharge  for  the  years    1884,    1885, 

1886,  as  well  as  those  of  1887  anc^  1888,  are  shown  on 
this  plate.  Especial  attention  is  called  to  it,  as  it  indi- 
cates the  variations  in  the  quantity  of  water  carried  in 
different  years  for  a  longer  period  than  do  the  other 
plates.  It  shows  the  great  scarcity  of  water  in  the  Cache 
la  Pondre  for  the  past  two  years,  and  especially  for  the 
season  of  1888.  The  same  low  stage  of  water  has  been 
observed  in  the  other  streams  of  the  State  during  the 
past  summer. 

Arkansas  River,  Gauging  Station  No.  2. — A  contin- 
uous record  of  the  height  of  the  water  of  this  stream 
was  taken  at  the  bridge  crossing  the  river  at  Mechanics' 
street,  in  Pueblo,  during  a  portion  of  the  seasons  of  1885 
and  1886,  and  the  discharge  of  that  stream  computed 
for  those  seasons,  but  the  cross-section  of  the  stream  was 
found  to  change  so  frequently  in  that  locality  that  the 
daily  discharge,  as  computed,  was  not  regarded  by  my 
predecessor  as  very  satisfactory.      Accordingly,  in  June, 

1887,  a  new  location  for  the  station  was  sought,  and  it 
was  placed  on  a  comparatively  straight  and  uniform  por- 
tion of  the  Arkansas  river,  some  nine  miles  above 
Pneblo.  But  the  same  tendency  to  a  change  of  form  of 
the  cross-section,  though,  perhaps,  not  to  so  marked  a 
degree  as  that  found  at  Pueblo,  was  observed  here;  and 
the  station  was  moved  in  May,  1888,  to  the  foot-bridge 
crossing  the  Arkansas  river  at  the  Hot  Springs  hotel, 
two  miles  above  Canon  Citv.  The  clock-work  register 
was  used  during  1887,  but  owing  to  the  expense  of 
placing  it  in  position,  a  plain  gauge  rod  was  arranged  « 
for  the  new  station.  Mr.  L.  H.  Turner  was  the  observer 
in  1887,  and  Mr-  F-  M-  Roberts  in  1888. 
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The  mean  daily  discharge  of  this  river  is  shown  in 
Part  II.  hereof. 

Sont/i  Platte  River,  Gauging  Station  No,  J. — This 
station  was  established  July  12,  1887.  It  is  situated 
about  one-qnarter  of  a  mile  above  Deansbnry  station,  in 
the  canon  of  the  South  Platte  River.  The  effort  was 
made  to  use  here  the  more  complicated  register  de- 
scribed, but  the  observor  finding  it  difficult  to  keep  the 
apparatus  in  ajustment,  and  the  expense  occasioned  by 
the  necessity  of  sending  assistants  from  this  office  to 
look  after  it,  led  to  the  exchange  thereof  for  a  plain  rod; 
after  which  the  reports  as  to  the  height  of  the  water 
were  more  satisfactory.  There  have  been  twro  observers 
at  this  station— Mr.  M.  B.  Walch  and  Mr.  George 
Dawes.  The  mean  daily  discharge  of  this  stream  for 
the  years  1887  and  1888  is  shown  in  Part  II.  hereof. 

Clear  Creek,  Ganging  Station  No.  j. — The  station 
011  this  stream  was  established  August  3,  1887,  and  is 
situated  about  two  hundred  and  fifty  feet  below  what  is 
known  in  the  locality  as  Huntsman's  Section  House, 
and  is  some  seven  miles  above  Golden.  This  station 
was  destroyed  by  flood  August  1,  1888,  but  was  soon 
afterwards  re-established  about  fifty  feet  below  its  former 
position.  By  reason  of  the  collection  of  sediment,  of 
which  there  is  more  than  the  usual  amount  in  this 
stream,  around  the  well  in  which  the  float  hung,  and 
the  consequent  disarrangement  of  the  registering  appar- 
atus, the  apparatus  was  replaced  by  a  plain  rod.  In 
Part  II.  is  shown  the  mean  daily  discharge  of  this  stream 
for  the  seasons  of  1887  and  1888.  Mr.  John  E.  Karlson 
and  Mr.  Simon  Johnson  have  been  the  observers. 

St.  Vrain  Creek,  Hanging  Station.  No.  j.  — On  August 
9,  1887,  this  station  was  established  just  below  the  two 
main  forks  of  the  St.  Vrain  creek,  and  about  one-quarter 
of  a  mile  below  Lyons'  Station,  on  the  Denver,  Utah 
and  Pacific  Railroad.      The  plain  gauge  rod  was  used, 
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the  observations  were  taken  by  Mr.  John  Pounder,  and 
the  mean  daily  discharge  for  the  years  1887  an^  1888 
being  given  in  Part  II.  of  this  report. 

Bear  Creek,  Gauging  Station  No.  6. — This  station 
was  established  August  17,  1887,  about  two  and  one- 
half  miles  above  Morrison  and  eight  hundred  feet  below 
the  toll-gate  house.  The  plain  rod  was  used.  The 
record  of  the  height  of  the  stream  was  kept  in  1887  by 
Mr.  E.  C.  Christensen  and  in  1888  by  Mr.  G.  C.  Hoyt. 
The  mean  daily  discharge  of  Bear  creek  for  the  years 
1887  and  1888  are  fouud  in  Part  II. 

Boulder  Creek,  (ranging  Station  No.  7. — This  sta- 
tion was  established  on  the  20th  of  August,  1887,  at  a 
point  on  Boulder  creek  where  it  is  crossed  by  the  first 
wagon  bridge  above  and  four  miles  distant  from  the 
town  of  Boulder,  the  mean  daily  discharge  being 
shown  in  Part  II.  of  this  report.  The  observer  was  Mr. 
D.  E.  Welch.  Mr.  Welch  had  also  the  charge  of  a 
small  station  on  Four-Mile  creek,  adjacent  to  his  station 
on  Boulder  creek. 

Big  Thompson  Creek,  Hanging  Station  No.  8. — This 
station  was  established  August  25,  1887,  and  is  located 
at  a  point  on  the  Big  Thompson  creek  about  ten  miles 
west  of  Loveland.  The  plain  rod  was  used,  the  obser- 
vations being  taken  by  Mr.  A.  Straight.  The  mean 
daily  discharge  is  shown  in  Part  II.  of  this  report. 

South  Boulder  Creek,  Gmtging  Statio7i  No.  p. — The 
station  on  this  stream  is  situated  about  two  hundred  and 
fifty  feet  above  Kneale's  saw-mill,  and  was  established 
April  6,  1888.  The  record  of  the  height  of  water  was 
taken  by  Mr.  C.  A.  Kneale,  the  observer,  on  a  plain 
gauge  rod.  The  mean  daily  discharge  is  graphically 
shown  in  Part  II.  of  this  report. 

In  connection  with  these  stations,  attention  is  called 
to  the  facts  that,  with  the  exception  of  Gaugiug  Station 
No.  1,  they  were  established  at  but  a  slight  expense  in 
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the  matter  of  materials,  and  that  the  discharge,  a,s  deter- 
mined from  the  cross-section  of  a  stream  in  its  natural 
state,  or  only  slightly  cleared  of  obstructions  to  the 
even  flow  of  the  water,  is  not  so  accurate  as  where  the 
stream  is  made  to  pass  through  an  open  flume,  or  over  a 
weir.  The  discharges,  as  shown  on  the  plates  of  Part 
II.,  are  probably  within  6  per  cent.,  though  that  of  the 
Arkansas,  for  the  years  1886  and  1887,  may  vary  as 
much  as  10  per  cent.,  while  that  of  the  Cache  la  Poudre 
is  no  doubt  within  3  per  cent. 

FILING     OF     PLATS     AND     STATEMENTS     IN     THE   STATE 
ENGINEER'S   OFFICE. 

During  the  period  devoted  to  the  establishing  of  the 
gauging  stations  above  mentioned,  that  enactment  of 
the  Legislature  requiring  plats  and  statements  relating 
to  new  ditches  and  reservoirs  to  be  filed  in  the  office  of 
the  State  Engineer  went  into  force.  In  conformity  with 
the  law,  plats  and  statements  began  to  be  filed  in  this 
office.  It  was  not  at  first  supposed  that  this  would  be  a 
serious  drain  upon  the  time  of  the  State  Engineer,  or 
the  fund  at  his  disposal  for  assistants,  but  with  each 
succeeding  month  the  labor  connected  with  filing,  in- 
dexing and  tabulating  of  these  papers,  aiding  those  so 
desiring  to  examine  and  copy  them,  and  with  answering 
the  letters  relative  thereto,  so  increased,  that  almost  the 
entire  time  of  one  assistant  was  necessarily  devoted  to 
this  work  during  the  latter  portion  of  the  season  just 
passed. 

No  doubt  the  labor  required  to  properly  care  for  these 
important  papers  was  not  recognized,  at  the  time  of  the 
passage  of  the  law,  by  the  Legislature,  or  some  provis- 
ion for  the  extra  expense  to  be  incurred  by  this  office 
would  have  been  made. 

Tabulated  statements  have  been  made  showing,  so 
far  as  the  information  was  obtainable,  with  reference  to 
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each  ditch  concerning  which  papers  have  been  filed, 
the  name  of  the  ditch,  the  name  of  the  stream  from 
which  it  draws  its  supply  of  water,  the  date  of  filing  in 
the  State  Engineer's  office,  the  time  of  commencement 
of  work  on  the  structure,  the  capacity  thereof  claimed 
in  cubic  feet  per  second,  and  the  names  of  the  claimants. 

Tabulated  statements  relative  to  reservoirs,  show  the 
name  of  the  ditch  supplying  the  reservoir,  the  capacity 
of  the  reservoir  in  cubic  feet,  and  are  otherwise  similar 
to  the  tabulated  statements  relating  to  ditches. 

These  tables  relative  to  ditches  and  reservoirs  will 
be  found  in  the  chapters  devoted  to  the  different  water 
divisions  of  the  State.  (See  Table  of  Contents.)  It 
will  be  observed  that  a  separate  table  is  made  out  for 
each  water  district,  and  that  the  ditches  are  arranged  in 
the  tables  according  to  the  date  of  the  filing  of  the  plats 
and  statements  in  this  office.  By  reason  of  the  indefi- 
niteness  of  the  descriptions  of  some  of  the  ditches  and 
reservoirs,  as  well  as  by  reason  of  the  fact  that  the  State 
is  not  yet  fully  divided  into  water  divisions  and  water 
districts,  miscellaneous  tables  are  necessary,  and  these 
will  be  found  at  the  close  of  the  chapters  devoted  to  the 
division  under  which  they  fall,  when  they  can  be  located 
in  a  division,  but  in  no  district;  while  those  ditches 
and  reservoirs  which  fall  in  no  division  will  be  found  in 
a  general  miscellaneous  table  at  the  close  of  Chapter 
VII.  It  will  be  noticed,  too,  that  all  of  the  statements 
do  not  relate  to  new  ditches  and  reservoirs,  but  that  the 
great  majority  do,  and  these  must  aggregate  some  six 
hundred,  indicating  a  most  surprising  and  gratifying- 
progress  in  irrigation  work. 

IRRIGATION   STATISTICS. 

As  the  season  of  1887  advanced,  water  commissioners 
and  superintendents  of  irrigation  began  to  ply  this  office 
with  letters  asking  for  advice  in  particular  cases,  and 
frequent  complaints   began  to    be  received    from    ditch 
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owners  against  the  actions  of  commissioners  in  cases 
which  did  not  seem  to  be  completely  and  clearly  covered 
by  the  laws.  These  letters  and  complaints  usually  con- 
cerned the  rights  of  adjacent  ditches,  and  were  seldom 
specific  in  the  descriptions  of  the  relative  location  of  the 
ditches,  a  knowledge  of  which  was  generally  necessary 
to  the  issuing  of  proper  advice  or  instructions  from  this 
office.  It  was  observed,  too,  that  the  water  commission- 
ers themselves,  and  especiallv  those  newly  appointed, 
felt  the  need  of  plats  showing  the  ditches  and  reservoirs 
df  their  districts,  as  did  also  the  superintendents  of  irri- 
gation. The  latter  were  greatly  inconvenienced  in  their 
calculations  by  reason  of  the  facts,  developed  from  time 
to  time,  which  went  to  show  that  ditches  embraced  in 
decrees,  if  ever  constructed,  had  been  abandoned,  or,  at 
least,  no  longer  made  claim  to  water;  that  other  ditches 
embraced  in  decrees  had  been  consolidated  for  portions 
of  their  length,  or  had  changed  the  positions  of  their 
head-gates,  or  no  longer  needed  the  amount  of  water  de- 
creed to  them  by  the  courts,  or  were  demanding  more 
water  than  could  be  effectively  and  economically  used. 
In  fact,  it  became  plain  that  Colorado  had  reached,  in 
some  of  its  water  districts,  that  stage  of  irrigation  devel- 
opment which  necessitates  many  of  those  steps  for  the 
advancement  of  its  agricultural  interests  which  other 
irrigating  people  have  been  obliged  to  adopt,  and 
which  have  for  their  object  not  only  the  securing  of  a 
knowledge  of  its  available  waters  for  irrigation,  but  of 
the  claims  against  them  and  of  the  use  made  of  the 
water  to  satisfy  said  claims;  to  the  end,  not  alone  that 
this  department  might  successfully  perform  the  duties 
intrusted  to  it,  but  that  the  Legislature  and  people  of 
the  State  might  know  the  demands  already  made  upon 
the  water  resources  of  the  State,  and  so  prevent  meas- 
ures that  might  result  unsatisfactorily,  or  provide  for  the 
possible  achievements  with  the  waters  not  yet  utilized. 
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In  casting  about  for  the  means  of  collecting  this  in- 
formation so  essential  to  the  systematic  management  of 
the  distribution  of  water  by  this  department,  attention 
was  drawn  to  the  fact  that  the  superintendents  of  irriga- 
tion and  water  commissioners  had  afforded  them  very 
favorable  opportunities,  in  the  discharge  of  their  duties, 
for  gathering  such  practical  and  valuable  knowledge 
concerning  their  divisions  and  districts,  as  would,  if 
made  a  matter  of  record,  be  of  great  service  to  this 
office,  themselves  and  their  successors,  as  well  as  to  stu- 
dents of  irrigation  matters  in  this  State. 

In  the  matter  of  preparing  plats  of  the  water  districts, 
a  most  important  portion  of  the  statistics,  forming  a 
foundation  upon  which  to  rest  the  other  portions,  it 
seemed  expecting  a  good  deal  to  ask  assistance  in  this 
matter  of  the  water  commissioners,  men  not,  as  a  rule, 
skilled  in  map  making.  There  was  naturally  consider- 
able hesitation,  too,  in  seeking,  and  depending  upon, 
the  aid  of  the  water  commissioners  in  the  preparation  of 
the  maps,  because  it  was  so  entirely  different  from  that 
method  of  securing  irrigation  maps  adopted  by  other 
irrigating  people,  as  exemplified,  for  instance,  in  the 
history  of  California  map  making.  In  that  common- 
wealth, there  are  said  to  be  in  course  of  construction,  or 
ready  for  publication,  magnificent  drainage,  topograph- 
ical and  land  maps,  each  covering  the  entire  State,  as 
well  as  detail  maps  showing  rivers,  ditches,  land  divis- 
ions and  extent  and  classifications  of  irrigations  in  vari- 
ous irrigating  districts.  These  maps  are  works  of  art, 
prepared,  or  being  prepared,  by  the  most  skillful  of  en- 
gineers and  draughtsmen,  with  large  appropriations  at 
their  disposal. 

But  these  elegant  maps  are  still,  it  is  believed,  in  the 
archives  of  the  State.  They  have  been  of  little  service  to 
the  people  or  the  department,  and  are  awaiting  further 
appropriations  of  large  sums  for  their  completion  and 
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publication,  which  may  be  delayed  until  they  nq  longer 
correctly  represent  the  existing  conditions. 

There  is,  perhaps,  something  to  be  learned  by  Colo- 
rado from  this  condition  of  affairs  in  a  sister  common- 
wealth; and  it  would  seem  to  be,  that  her  irrigation 
maps  should  be  promptly  issued,  though  not  elaborately 
and  expensively  made,  or  minutely  correct,  that  they 
may  go ,  hand  in  hand  with  irrigation  development  in 
other  respects,  leaving  to  the  future  for  some  years  the 
accurate  and  expensive  work,  which,  in  this  direction, 
will,  of  course,  have  to  be  done. 

Influenced  by  these  considerations,  a  few  of  the  water 
commissioners  were  furnished,  late  in  the  season  of 
1887,  with  plats  prepared  in  this  office,  and  showing 
the  streams  and  subdivisions  of  land  as  set  forth  in  the 
Government  maps  in  the  office  of  the  Surveyor  General 
of  Colorado,  and  they  were  requested  to  draw  thereon 
the  ditches  and  reservoirs  of  their  districts.  The  suc- 
cess of  the  commissioners  selected  for  the  performance 
of  this  duty  was  quite  gratifying,  as  were  also  their 
efforts  to  furnish  this  office  with  certain  other  valuable 
information  concerning  their  respective  districts,  and  led 
to  the  embodying  in  the  "General  Instructions,"  issued 
from  this  office  July  1,  1888,  of  the  following  sections, 
in  relation  to  the  collection  of  statistics: 

"Each  superintendent  of  irrigation  will  be  supplied, 
on  application  to  the  State  Engineer,  with  a  plat  of  each 
water  district  in  his  division.  He  will  see  that  every 
ditch  in  each  district  of  his  division,  whether  said  ditch 
be  embraced  in  a  decree  or  filed  in  the  county  clerk's 
office  or  not,  is  drawn  on  the  plat  of  the  proper  district, 
and  that  the  said  plats  are  filed  in  the  office  of  the  State 
Engineer  on  or  before  August  15,  1888. 

"He  will  have  prepared  by  his  water  commissioners, 
for  each  district  in  his  division,  a  statement  which  shall 
show  with  refereuce  to  each  ditch  in  each  district,  for 
the  year  1888,  in  separate  columns  (as  herein  below  indi- 
cated) the 
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The  length      ^""waJ  larriel  The  avera*e  am-oun;  °f 

name  of  ditch.        thereof  in       i\r„Jin     h, ;«««?♦£.  water    in    cubic    feet, 

miles.                2^„nf,«Sig  per  second,  so  carried, 

season  01  1888.  * 


And  he  will  file  these  statements  in  the  State  Engineer's 
office  by  September  15,  1888. 

Each  superintendent  of  irrigation  will,  in  person,  or 
through  his  water  commissioners,  cause  to  be  made  out 
with  reference  to  each  district  in  his  division,  and  file 
with  the  State  Engineer,  on  or  before  August  15,  1888, 
a  statement,  which  shall  show  with  reference  to  each 
ditch  in  each  district  for  the  irrigating  season  of  1888, 
(as  herein  below  indicated)  the 
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By  seeded  grasses  is  meant  cultivated  grasses,  other 
than  alfalfa,  as  timothy,  clover,  etc. 

Each  water  commissioner  will  embody  in  a  final  re- 
port to  the  superintendent  of  irrigation  of  the  division 
embracing  his  district,  a  full  account  of  his  labors  dur- 
ing his  incumbency  of  the  office  of  water  commissioner, 
and  such  final  report  will  be  sent  to  the  superintendent 
of  irrigation  by  September  1,  1888. 

Each  superintendent  of  irrigation  will  embody  in 
his  final  report  to  the  State  Engineer  a  full  account  of 
the  labors  of  his  office  during  his  occupancy  therof, 
and  will  accompany  his  final  report  with  the  reports  of 
the  water  commissioners  of  his  division,  and  file  it  with 
the  State  Engineer  on  or  before  September  15,  1888. 
The  labors  thus  put  upon  superintendents  of  irrigation 
and  water  commissioners  are  considerable.  The  allow- 
ance for  such  services,  especially  that  to  water  commis- 
sioners, is  small.  But  the  demand  for  such  information 
is  urgent,  and  the  collection  thereof  can  no  longer  be 
delayed.      The  reports  of  the  superintendents  of  irriga- 
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tion  and  those  of  water  commissioners  will  be  embodied, 
to  a  considerable  extent,  in  the  published  report  made 
this  fall  by  the  State  Engineer  to  the  Governor,  and  it 
will  therein  be  evident  to  what  extent  the  different  su- 
perintendents and  commissioners  have  endeavored  to  set 
forth  the  irrigation  condition  of  their  divisions  and  dis- 
tricts. The  ylats  should  be  very  carefully  prepared,  as 
they  also  will  be  published  as  part  of  the  report  of  the 
official  preparing  them." 

Not  all  of  the  plats  sent  in  by  the  commissioners,  nor 
all  of  the  statistics  collected,  will  be  included  in  this 
report.  In  some  cases  they  were  not  quite  satisfactory, 
or  not  deemed  of  sufficient  value  to  warrant  the  expense 
incurred  in  publishing  them. 

The  following  plats  will  be  found  in  Part  II.  of  this 
report.  A  drainage  map  of  the  State,  showing  the  divis- 
ion of  the  State  into  water  divisions  and  water  districts; 
showing,  also,  what  portions  of  the  State  have  not  yet 
been  so  subdivided;  and  plats  of  Water  Districts  Nos.  i, 
2,  3,  4>  5>  7^  8,  9,  io,  14,  15,  16,  22  and  34. 
RATING   FLUMES. 

Section  1813  of  the  General  Statutes,  which  is  found 
in  this  chapter  under  the  head  of  "  Miscellaneous  Laws," 
calls  for  the  construction  by  the  owners  of  ditches  of  a 
measuring  weir  or  device  in  their  ditches  for  measuring 
the  flow  of  water;  and  provides  for  the  computing  by 
the  State  Engineer  of  the  amount  of  water  which,  at 
various  stages,  will  pass  through  the  weir,  and  the  fur- 
nishing of  the  water  commissioners  with  that  informa- 
tion. 

The  form  of  device  to  be  used  was  left  to  the  State 
Engineer,  and  that  adopted  by  my  predecessor,  and 
retained  during  the  past  two  years,  is  simply  an  open 
flume,  as  shown  on  the  opposite  page,  and  designated 
14  Plate  A."  This  open  flume  was  recommended  to  be 
placed  in  a  straight  portion  of  the  ditch,  some  eighth  of 
a  mile  below  the  head  gate  thereof,  to  be  of  even  width 
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with  the  ditch,  on  the  grade  thereof,  and  of  sufficient 
height  to  carry  the  greatest  amount  of  water  likely  to 
enter  therein. 

The  rapidity  and  correctness  with  which  water  com- 
missioners can  perform  their  duty  of  distributing  the 
water  from  the  streams  into  the  ditches  is  greatly  facili- 
tated by  the  construction  of  these  flumes.  And  the 
commissioners  were  instructed  to  urge  the  proprietors  of 
each  ditch  to  construct  them.  As  soon  as  practicable 
after  such  construction  the  flumes  were  rated  by  the 
State  Engineer  or  his  assistants,  in  the  same  manner  as 
that  described  for  measuring  the  flow  of  streams,  and 
the  water  commissioner  furnished  with  a  table  showing 
the  quantities  of  water  which  would  flow  through  the 
flume  at  various  depths. 

Armed  with  this  table  and  the  decree  of  his  district, 
the  commissioner  had  but  to  raise  the  head  gate  of  a 
ditch  until  that  depth  of  water  corresponding  to  the 
quantity  of  water  to  which  it  was  entitled,  was  reached 
in  the  flume.  It  was  found,  by  reason  of  changes  in  the 
grade  or  form  of  the  ditches,  occasioned  by  the  deposit 
of  sediment  or  washing  of  the  banks  or  bed,  that  fre- 
quent ratings  of  ditches  became  necessary.  Ditches 
previously  rated  were  re-rated  in  1887  and  1888,  as  they 
will  have  to  be  next  year,  and  the  year  after,  and  until 
some  more  elaborate  and  expensive  device  is  used.  On 
account  of  these  changes,  the  tables  of  ratings  are  not 
published  in  the  report,  but  it  is  the  custom  of  the  office 
to  furnish  any  person  desiring  it  with  a  copy  of  the  last 
rating  of  any  ditch.  A  list  of  the  ditches  rated  in  each 
district  will  be  found  in  the  chapters  devoted  to  the  di- 
vision in  which  the  district  is  situated. 

Much  additional  labor  was  occasioned  the  water  com- 
missioners by  reason  of  the  refusal  on  the  part  of  many 
of  the  owners  of  ditches  to  comply  with  that  section  of 
the  law  just  mentioned,  and  to  a  failure  to  comply  with 
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RJITING  FLUME 


For   ditches  exceeding  Six   feet      in  width. 
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which  there  unfortunately  attaches  no  penalty.  In  such 
cases  the  commissioners  were  at  a  loss  to  know  how  to 
measure  the  water  to  be  allotted  to  the  ditches.  They 
began  to  make  inquiries  of  this  office  in  relation  thereto, 
and  numerous  demands  for  the  same  information  were 
received  from  ditch  owners.  The  impossibility  of  writ- 
ing full  and  satisfactory  replies  to  each  enquirer  led  to 
the  issuing  of  an  addition  of  five  hundred  copies  of  a 
pamphlet  on  the  flow  of  water  in  ditches.  As  this  edi- 
tion has  been  long  since  exhausted,  and  as  the  demand 
for  just  such  information  as  it  contained  is  as  great  as 
ever,  it  is  inserted  below,  that  it  may  in  the  distribu- 
tion of  this  report,  continue  to  be  of  service. 


Remarks  on  the  Flow  of  Water  in  Ditches. 


Office  of  the  State  Engineer,         \ 
Denver,  Colo.,  February  i,  1888.  J 

In  order  to  meet  readily  the  many  applications  made 
to  me  by  superintendents  of  irrigation,  water  commis- 
sioners and  others,  for  formulas  and  directions  that 
will  enable  them  to  determine  the  carrying  capacity  of 
ditches  in  cubic  feet  per  second,  I  have  prepared  for  pub- 
lication and  distribution  the  following 

REMARKS   ON    THE    FLOW   OF   WATER    IN    DITCHES. 

A  cubic  foot  per  second  is  the  unit  of  measurement 
adopted  in  the  distribution  of  water  from  the  natural 
streams  of  Colorado  into  the  ditches.  The  greatest 
number  of  these  units  of  measurement  that  a  ditch  can 
be  safely  made  to  carry,  is  termed  the  capacity  of  the 
ditch. 

A  cubic  foot  of  water  is  that  quantity  of  water  which 
a  vessel  one  foot  in  length,  depth  and  width  will  contain 
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when  filled.  It  is  equivalent  to  about  seven  and  one-half 
gallons. 

One  cubic  foot  per  second  is  the  capacity  of  a  ditch 
that  can  exactly  fill  such  a  vessel  each  second  of  time. 

Ten  cubic  feet  per  second  is  the  capacity  of  a  ditch 
which  can  exactly  fill  such  a  vessel  ten  times  in  each 
second  of  time. 

The  quantity  of  water  which  a  ditch  carries,  ex- 
pressed in  cubic  feet  per  second,  may  be  obtained  by 
multiplying  the  area  of  the  wet  cross-section  of  the 
ditch,  expressed  in  square  feet,  by  the  mean  velocity  of 
the  water  at  the  cross-section  selected,  expressed  in  feet 
per  second. 

This  would  be  algebraically  stated  by  the  equation 
Q=F: ■',  in  which  Q  represents  the  quantity  of  water  car- 
ried, /'"the  area  of  the  wet  cross-section,  and  v  the  mean 
velocity  of  the  water. 

Figure  i  represents  the  cross-section  of  a  ditch,  which 
means  a  vertical  section  at  right  angles  to  the  course  of 
the  ditch. 

F/G    / 


* 


^r 


That  part  of  the  cross-section  below  the  high  water 
line,  a-b,  is  the  wet  cross-section. 

The  area  of  the  wet  cross-section  in  square  feet  may 
be  obtained  by  multiplying  the  average  width  thereof, 
in  feet,  by  the  depth,  in  feet. 

Thus,  the  average  width  of  the  wet  cross-section  of 
ditch  shown  in  figure  i,  is  &feet  \  4  feet  =  6  feet,  and  the 
depth  is  2  feet,  so  that  the  area  becomes  6  feet  X  2  feet 
=  12  square  feet.* 

*t,et  it  be  remembered  that  the  product  of  feet  multiplied  by  feet  is  square  feet, 
and  that  the  product  of  squat  e  feet  multiplied  by  feet  is  cubic  feet. 
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If  the  mean  velocity  of  the  water  in  this  ditch, were  2 
feet  per  second  the  quantity  of  water  carried  would  be 
12  square  feet  X  2  feet  per  second  s=  24  cubic  feet  per 
second.  If  the  mean  velocity  were  2.5  feet  per  second, 
the  quantity  carried  would  be  30  cubic  feet  per  second. 
This  difference  of  6  cubic  feet  per  second,  which  is  suf- 
ficient water  to  irrigate  some  350  acres  as  water  is  now 
used  by  us,  is  occasioned  by  a  small  difference  in  the 
mean  velocity  of  the  water,  and  indicates  that  great  care 
should  be  used  in  determining  that  mean  velocity. 

The  mean  velocity  of  the  water  carried  by  a  ditch 
may  be  determined,  either  by  actual  measurement  of 
the  velocity  of  the  water  flowing  in  the  ditch,  or  by  the 
use  of  formulas.  Formulas  are  simply  rules  expressed 
algebraically.  They  are  based  upon  the  results  of  many 
observations  and  experiments,  and  give  the  equivalent 
of  the  mean  velocity  in  some  algebraic  form,  involving, 
among  other  functions,  the  area  and  shape  of  the  wet 
cross-section,  and  the  grade  of  the  ditch. 

In  connection  with  the  actual  measurement  of  the 
velocity  of  the  water,  let  it  be  borne  in  mind  that  the 
water  does  not  move  with  equal  velocities  at  all  points 
of  the  cross-section,  but  that,  as  a  rule,  the  velocity 
increases  from  the  sides  towards  the  center  of  the  chan- 
nel, and  from  the  bottom  upwards  to  a  point  a  little 
below  the  surface  of  the  water. 

By  the  mean  velocity  is  meant  that  certain  velocity 
which,  if  common  to  all  the  threads  of  water,  would 
produce  the  same  discharge  as  that  occasioned  by  the 
varying  velocities  which  actually  exist ;  or,  in  other 
words,  it  is  the  average  of  the  velocities  of  all  of  the 
threads  of  water  passing  through  the  cross-section. 

There  are  many  methods,  more  or  less  convenient,  of 
measuring  the  mean  velocity  of  water  flowing  in  a  ditch. 
The  best,  and  the  one  adopted  by  this  department  in 
rating   measuring    flumes,    is  that   in  which   a    current 
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meter  is  used.  The  current  meter  is  a  machine  which 
registers  the  number  of  revolutions  which  a  vaned 
wheel,  when  submerged  in  running  water,  makes  in  any 
observed  number  of  seconds.  The  number  of  revolutions 
divided  by  the  observed  number  of  seconds,  gives  the 
number  of  revolutions  of  the  vaned  wheel  per  second. 
As  the  meter,  before  being  used,  has  been  rated,  so  that 
the  velocity  corresponding  to  anv  number  of  revolutions 
per  second  of  the  vaned  wheel  is  known,  it  follows  that 
by  its  use  the  velocitv  of  the  water  at  any  point  of  the 
cross-section  can  become  known.  The  average  of  the 
velocities  obtained  by  a  number  of  observations  at  the 
proper  points,  will  give  the  mean  velocity  of  the  water 
through  the  entire  cross-section.  Other  devices,  such 
as  Pitot's  tube,  the  hydrometric  pendulum,  and  the 
rheometer — found  described  in  works  on  hydraulics — 
are  used  in  the  same  general  way.  But  these  devices 
are  expensive,  and  not  always  attainable. 

A  method  of  ascertaining  the  amount  of  water  flow- 
ing in  a  ditch,  which  consists  in  determining  by  floats 
the  maximum  surface  velocity  of  the  water,  taking  a 
certain  per  centum  thereof  for  the  mean  velocity  of  the 
water,  and  multiplying  the  mean  velocity  so  obtained  by 
the  area  of  the  wet  cross-section,  is  of  very  easy  applica- 
tion. It  is,  perhaps,  on  the  whole,  the  most  suitable 
method  for  the  use  of  those  to  whom  these  remarks  are 
especially  addressed,  namely,  the  water  commissioners 
of  the  State,  who,  by  reason  of  the  negligence  of  ditch 
owners  to  construct  rating  flumes  in  their  ditches,  in 
compliance  with  the  law,  are  compelled  to  make  hasty 
estimates  of  the  amount  of  water  carried  by  these  ditches, 
when  engaged  in  distributing  the  water  of  the  natural 
streams  in  conformity  with  the  decrees  of  the  District 
courts. 

To  obtain  the  maximum  surface  velocity,  select  a 
portion  of  the  ditch,  near  its  head,  which   is  free  from 


REMARKS    ON    FLOW    OF    WAFER.  (7 

weeds,  and  from  eddies,  still  water  and  other  irregulari- 
ties, and  which  is  as  nearly  straight  and  of  uniform  cross- 
section  as  can  be  obtained  for,  say  a  distance  of  one 
hundred  and  twenty-five  feet;  then  lay  off  a  line  one 
hundred  feet  in  length,  parallel  and  adjacent  to  this  part 
of  the  ditch,  mark  the  ends  of  the  one  hundred  foot  line 
by  stakes;  use  for  a  float  a  chip,  or  small  block  of  wood, 
of  such  form  as  not  to  catch  the  wind  or  project  far  be- 
low the  surface;  cause  the  float  to  remain  in  the  swiftest 
current  throughout  its  course;  place  it  in  the  current 
some  distance  above  the  upper  end  of  the  one  hundred 
foot  line,  so  that  it  will  have  acquired  the  velocity  of 
the  water  by  the  time  it  reaches  that  point;  start  the 
stop-watch,  or  note  the  time,  when  the  float  passes  the 
upper  end  of  the  one  hundred  foot  line,  and  stop  the 
stop-watch,  or  again  note  the  time  when  the  float  passes 
the  lower  end  of  the  one  hundred  foot  line;  one  hun- 
dred feet,  divided  by  the  number  of  seconds  it  took  the 
float  to  run  that  distance  will  give  the  velocity  of  the 
float  vxfeet  per  second.  (Illustration:  If  it  took  25  sec- 
onds for  the  float  to  run  100  feet,  the  float  would  run 
y5u=4  feet  per  second;  if  forty  seconds  were  required 
for  it  to  run  100  feet,  its  velocity  would  be  14,,(l°  =2.5  feet 
per  second).  Repeat  this  operation  several  times  in 
order  to  be  positive  that  the  maximum  surface  velocity 
has  been  obtained. 

In  order  to  determine  what  per  centum  of  the  maxi- 
mum surface  z>elocity  to  take  as  the  mean  velocity  of  the 
entire  cross-section,  considerable  judgment  is  required, 
for  no  universal  rule  can  be  laid  down.  European  engi- 
neers seem  to  take  83  per  cent,  of  the  maximum  surface 
velocity  for  the  mean  velocity,  while  many  American 
engineers  regard  80  per  cent,  as  sufficiently  large. 
Speaking  in  a  general  way  in  this  connection,  and  with 
reference  to  our  ditches  as  constructed  in  Colorado,  I 
should  say,  make  the  mean  velocity  80  per  cent,  of  the 


78 


STATE  ENGINEER  S  UEPORT. 


maximum  surface  velocity,  where  the  ditches  are  shal- 
low and  narrow,  and  83  per  cent,  where  they  are  deep 
and  broad. 

Example. — The  wet  cross-section  of  a  ditch  is  8  feet 
wide  on  the  bottom,  10  feet  wide  on  top,  and  1  foot  deep, 
and  the  maximum  surface  velocity  is  2.2  feet  per  second. 
What  is  the  capacity,  Q  y 

Formula,  Q=FXv. 

F=8feet.l0fe7tx  f    fo()t  =  9  ^^   ^ 

v=&oc/(  of  2.2  feet  per  second  =  1.76  feet  per  second. 

FXv=g  square  feet  «  1.76  feet  per  second^  15.84 
cubic  feet  per  second  =  Q. 

Another  method  of  determining  the  capacity  of  a 
ditch,  by  running  floats,  is  indicated  in  Figure  2: 


Select  a  portion  of  the  ditch  similar  to  that  described 
above,  and  stake  out  the  100-foot  line  parallel  and  adja- 
cent thereto.  A  cross-section  about  the  center  of  the 
100-foot  line  is  subdivided  into  sections  by  means  of 
poles  set  as  those  designated  p. p. p.p.  in  Figure  2.  The 
floats  used  in  this  method,  designated  f.  f.  f.  f.  /",  in 
Figure  2,  are  of  tin  or  wood.  If  of  wood,  they  are  of 
different  lengths,  and  if  of  tin,  they  have  screw  joints 
so  as  to  be  lengthened  or  shortened  at  pleasure.  Select 
a  float  of  such  a  length  and  so  weighted  that  the  lower 
end  will  just  miss  the  bottom  and  the  upper  end  just 
project  above  the  surface,  when  it  is  caused  to  run  down 
the  center  line  of  the  section,  the  mean  velocity  of  the 
water  through  which  it  is  proposed  to  determine. 
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The  observed  velocity  of  the  float,  obtained  in  the 
same  way  as  indicated  for  surface  floats,  is  considered 
the  mean  velocity  of  the  water  in  that  section  down  the 
center  line  of  which  the  float  traveled.  The  mean 
velocity  of  the  water  in  each  section  of  the  cross-section 
is  thus  determined.  In  place  of  taking  the  average  of 
the  mean  velocities  thus  obtained  as  the  mean  velocity 
of  the  entire  cross-section,  and  multiplying  the  area  of 
the  cross-section,  thereby  to  obtain  the  discharge  of  the 
ditch,  it  has  been  found  better  to  calculate  the  discharge 
through  each  section  of  the  cross-section,  and  add  them 
together  for  the  total  discharge.  The  discharge  through 
each  section  is  the  product  of  the  area  of  that  section  by 
the  mean  velocity  of  the  water  through  it. 

EXAMPLE: 

What  quantity  of  water  is  carried  by  a  ditch  with  a 
wet  cross-section  12  feet  wide  on  the  bottom,  20  feet 
wide  on  top,  and  4  feet  deep,  when,  if  divided  into  five 
sections,  as  shown  by  Figure  2,  the  mean  velocity  in  sec- 
tions t  and  5  is  1.6  feet  per  second;  in  sections  2  and  4, 
is -2. o  feet  per  second;  and  in  section  3,  is  2.4  feet  per 
second? 

SOLUTION : 

The  discharge  through  section  i=  8  square  ft.  X  1.6  ft.  per  sec. =12. 8  cu.  ft.  per  sec. 
The  discharge  through  section  2=16  square  ft.  X  2  ft.  per  sec. =32.0  cu.  ft.  per  sec. 
The  discharge  through  section  3=16  square  ft.  X  2.4  ft.  per  sec. =38. 4  cu.  ft.  per  sec. 
The  discharge  through  section  4=16  square  ft.  X  2  ft.  per  sec. =32.0  cu.  ft.  per  sec. 
The  discharge  through  section  5=  8  square  ft.  X  1.6  ft.  per  sec. =12. 8  cu.  ft.  per  sec. 

Total  quantity  of  water  carried  by  ditch 128.0  cu.  ft.  per  sec. 

In  a  flume,  when  the  depth  of  water  is  three-fourths  or  more  of  the  width,  the 
mean  velocity  will  quite  equal  the  maximum  surface  velocity,  or  may  even  ex- 
ceed it. 

Of  the  many  formulae,  submitted  by  engineers,  for 
determining  the  discharge  of  ditches  without  actually 
measuring  the  velocity  of  the  water,  Kutter's  is  the  best, 
and  is  recommended  to  engineers.  It  is,  however,  intri- 
cate and  lengthy,  and  is  not  considered  as  suitable  for 
this  article  as  the  one  herein  following,  which  has  long 
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ranked  among  the  few  good  ones,  though  when  applied 
to  small  ditches  the  results  are  apt  to  be  too  large. 

But  neither  this  nor  any  other  formula,  it  may  be 
observed,  takes  into  direct  consideration  great  irregular- 
ities in  the  bed  of  the  ditch,  or  very  sudden  changes  in 
its  course.  These  conditions  need  not,  however,  be 
neglected.  Experience  will  enable  one  to  allow  for 
them  with  considerable  accuracy  by  increasing  corre- 
spondingly the  co-efficient  of  resistance  that  would 
otherwise  have  been  used. 

Without  discussing  the  theory  of  the  flow  of  water  in 
ditches,  which  though  it  might  tend  to  an  appreciation 
of  the  formula,  would  not  materially  aid  in  explaining 
its  use,  attention  is  at  once  directed  to  the  consideration 
of  the  following  equations  and  the  accompanying  table 
of  co-efficients  of  resistance,  taken  from  Weisbach's 
Mechanics: 

Equation  i.      ^=92.261    f* 

pi 

Equation  2.      v=}     F  .22// 
Equation  3.      Q=Fv. 
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TABLE   OF   CO-KFFICIKXTS   OF    RESISTANCE? 


Mean  velo-  C:?^e*p°£d~ 
cityinfeet     "£  ™ef?" 


2^=0.4 

T/=0.5 

^=0.6 

7  =  0.01215 

2"=0. OIO97 

:  =0.01025 
r=o. 00978 

f=o.7 
7; =0.8 

^=0.00944 
^=0.00918 

f=o.9 

z=o.  00899 

W=I. 

.2=0.00833 

«*-=!.  5 

2=0.  O0836 

f=2. 

2-=0.008l2 

ifc=3. 

2,=o.oo7SS 

£==0.  OO769 
£•=0.  OO70I 

Z/=I0. 

£■=0.00755 

z/=i5.       !    c=o.oo7504 


Iii  these  equations: 

F=  the  area  of  the  wet  cross-section  in  square  feet. 

/=the  length  of  the  wet  perimeter  of  the  cross-sec- 
tion in  feet.  By  the  wet  perimeter  is  meant  that  part 
of  the  perimeter  of  the  cross-section  which  is  covered 
by  water,  as  a,  c,  d,  b  in  Figure  I. 
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//=the  fall  of  the  ditch,  corresponding  to  any  given 
portion  of  the  length  thereof,  which  portion  of  the  length 
is  designated  by  /.  Thus,  if  the  fall  of  the  ditch  is 
three  feet  in  a  mile,  ^—3  feet,  and  7=5280  feet. 

£=the  co-efficient  of  resistance.  The  co-efficient  of 
resistance  changes  with  the  velocity.  The  co-efficient 
of  resistance  corresponding  to  any  velocity  will  be  found 
immediately  opposite  that  velocity  in  the  table  above 
given.  Thus,  the  co-efficient  of  resistance  correspond- 
ing to  a  velocity  of  three  feet  per  second,  is  found  from 
the  table  to  be  0.00788. 

r=rthe  mean  velocity  of  the  water  in  feet  per  second. 

<2=the  quantity  of  water  carried  in  cubic  feet  per 
second. 

It  will  be  noticed  from  the  table,  that  as  the  velocity 
increases,  the  co-efficient  of  resistance  decreases.  The 
velocity  must  be  quite  approximately  known  before  the 
co-efficient  of  resistance  can  be  determined.  A  solution 
of  equation  1  gives  us  the  mean  velocity,  z\  of  the  ditch 
quite  accurately,  and  knowing  this  approximate  value 
of  vy  the  corresponding  value  of  2",  the  co-efficient  of 
resistance,  is  obtained  from  the  table  as  explained.  Sub- 
stituting this  value  of  z  and  the  values  of  the  other 
functions,  F,  h,  /,  p  and  g,  in  equation  2,  and  solving 
the  equation,  we  obtain  the  true  value  of  the  mean 
velocity  v;  multiplying  this  value  of  v  by  the  value  of 
F,  we  get,  as  indicated  by  equation  3,  the  quantity  of 
water  Q  carried  by  the  ditch. 

example: 

What  quantity  of  water  is  carried  by  a  ditch,  having 
a  wet  cross-section  10  feet  wide  on  the  bottom,  14  feet 
wide  on  top,  and  2  feet  deep;  the  fall  of  the  ditch  being 
4  feet  to  the  mile? 
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Figure  3  represents  the  wet  cross-section  of  this  ditch. 

fig.  a. 


HtS 


C  /o/t.  ~rt~. 

F=^i  *  li*"-      2  ft.=  12  ft.  X   2  ft.=  24  sq.  ft. 

h=A  ft.;  7=5280  ft.  =1  mile. 

P=&c+cd  dd*=2.$28  ft. -10  ft.  -\  2.828  ft.  =15.656 
feet. 

By  equation  1,^=92.261  ,  r.,f|  J,,  H  ,,=92.  261  ^^  , 
=92.261/.  00 1  1  (;i  =  92. 26  X.  034  =  3.137  =  approximate 
velocity. 

By  an  examination  of  the  table  we  find  the  co- 
efficient of  resistance,  z,  corresponding  to  the  approxi- 
mate velocity  3.137,  would  be  a  little  less  than  0.00788, 
which  corresponds  to  a  velocity  of  3  feet.  Take  in  this 
case  .00787  as  the  value  of  2. 

Substitute  the  known  values  in  eqnation  2,  and  we  have 

^=l//OT8^x-^s«v6-2oX"64.4X4=l/8i§?51=vV5032 
=3.082  ft.  per  second. 

Then,  by  equation  3  we  have  (3=^rX  #=24X3. 082= 
73.97  cubic  ft.  per  second. 

Example  2. — What  quantity  of  water  will  be  carried 
by  a  ditch  40  feet  wide,  whose  mean  depth  is  4.5  ft., 
and  wet  perimeter  46  ft,  when  it  falls]  10  in.  in  750  ft.? 

By  equation  1,  ^=92. 261X4 ox 4.5.x i_o.._  >2»36  __6>I  ft. 

\  3  :j  0 

per  sec.  =  approximate  velocity.  The  corresponding 
value  of  2  is  .00765. 

Then,  by  equation  2,  we  have: 

z/=v  *J     i "    '  "  f>A  /i=6.0s. 

1     .0  0  7  6  5X40   ■   -  I  «»   ■    1  9  ^04.4        v.vj$. 

And  by  equation  3  the  quantity  of  water  carried  Q= 
^'=4.5X40X6.05=1089011.  ft.  per  second. 

■"To  get  the  distance  a  c,  add  together  the  square  of  a  e  and  the 
square  of  c  c\  and  take  the  square  root  of  the  sum.  Thus  22  2-  = 
4     4=8,  and  the  square  root  of  8  is  2.828. 
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Caution. — Do  not  attempt  to  multiply  feet  by  inches.. 
The  product  would  neither  be  sq.  ft.  nor  sq.  in.  Notice 
that  in  the  second  example  10  in.  is  treated  as  f|  of  a 
ft.,  and  so  designed. 


In  the  distribution  of  water  by  water  commissioners, 
to  those  ditches  not  supplied  with  rating  flumes,  it 
usually  happens  that  the  quantity  of  water  a  ditch  is 
found,  upon  measurement,  to  be  receiving  from  the 
natural  stream,  is  less  or  more  than  it  is  entitled,  under 
the  decree  of  the  District  court,  to  draw.  Under  these 
circumstances,  a  formula  that  will  indicate  the  depth  to 
which  to  increase  or  decrease  the  water  so  as  to  allot  to 
the  ditch  its  proper  quantity,  will  be  of  service. 

0lJQ=&Xai^a  ls  such  a  formula.  It  is  approximately 
correct  only.  It  is  more  nearly  correct  for  wide  ditches 
with  slightly  sloping  banks,  than  for  others. 

In  this  formula: — 

Qx  represents  the  measured  quantity  of  water  carried 
by  the  ditch. 

al  represents  the  depth  of  the  water  at  the  time  the 
ditch  carried  the  measured  quantity  Qx . 

<7j  was  determined  in  measuring  the  cross-section  of 
the  ditch  to  get  Qx . 

Q  represents  the  quantity  of  water  to  which  the 
ditch  is  entitled  under  the  decree. 

a  is  the  depth  of  water  in  the  ditch  when  the  quan- 
tity carried  therein  is  Q. 

example: 

Upon  measuring  a  ditch,  entitled  to  draw  72  cu.  ft. 
per  sec,  it  was  found  to  be  drawing  82  cu.  ft.  per  sec, 
and  that  the  depth  of  the  water  was  2. 185  feet.  To  what 
depth  should  the  water  be  reduced  in  order  that  it  might 
carry  its  proper  quantity? 
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Substitute  in  the  formula  the  known  values  o{  al} 
Q„  and  0,  and  we  have  SJ^±=^x^-8J=^OT^i=i X 
2^j_8_5-a  or  IOa-hio8a— 236,  or  n8a=236,  or  a=2  ft.= 
answer. 

EXAMPLE: 

If  the  ditch  just  above  described  were  found  to  be 
carrying  only  62  cu.  ft.  per  sec,  and  the  corresponding 
depth  of  water  was  found  to  be  1.8148  ft.,  what  would 
be  the  depth  of  water  corresponding  to  72  cu.  ft.  per 
second  ? 

Substitute  in  the  formula  the  known  values  of  aly  Qt, 
and  Q,  and  we  have  g  ffi  8  =  j- X  l&±£A=i  or — ioa=  196 
— 108a,  or  98a=ig6,  or  a=2=ans. 

It  is  readily  seen  that  when  the  quantity  of  water 
carried,  and  the  corresponding  depth  of  water  are  known, 
the  quantity  carried  at  any  other  known  depth,  or  the 
depth  corresponding  to  any  other  known  quantity,  are 
readily  determined,  at  least  approximately,  by  this 
formula. 

Besides  serving  as  a  reply  to  letters  of  inquiry  that 
could  not  otherwise  be  fully  answered,  without  encroach- 
ing too  much  on  more  important  duties,  it  is  hoped  for 
this  paper: — 

That  it  may  be  the  means  of  securing  a  more  expedi- 
tious and  accurate  distribution  of  the  water  of  the  natural 
streams  by  water  commissioners. 

That  it  may  be  of  service  to  referees  of  the  district 
courts  in  making  out  their  decrees,  and  to  those  pre- 
paring ditch  statements  for  record  or  filing  in  the  offices 
of  the  clerks  of  the  District  court,  or  those  of  the  county 
clerks,  or  that  of  the  State  Engineer. 

That,  by  reason  of  its  issue,  there  may  be  fewer  incon- 
sistencies between  the  given  dimensions  of  ditches  and 
their  capacities  in  the  decrees  and  statements  of  the 
future  than  in  those  of  the  past. 
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And,  in  conclusion,  that  it  may  add  something  to  the 
general  progress  of  irrigation  in  this  State,  the  welfare 
of  which  is  so  largely  intrusted  to  this  department. 


It  may  be  well  to  supplement  at  this  time  the  above 
remarks  by  giving  the  formula  of  Kutter,  mentioned  as 
intricate  and  lengthy  but  the  best.  It  is  given,  however, 
without  amplification,  and  more  as  an  endorsement  of 
its  merits,  to  the  end  that  it  may  be  more  generally 
adopted  throughout  the  State  by  surveyors  and  engi- 
neers. In  Kutter's  formula  for  open  channels*,  the  fall 
of  the  surface  in  a  unit  of  length  is  called  the  slope, 
and   the  ratio  of  the  area  of  the  wet  cross-section  to  the 

,  •  •  area  of  wet  cross-section      •  1 1      -i     .,  i  1 

wet  perimeter,  i.  e.         wetperimeter       ,  is  called  the   hy- 
draulic radius,  mean  depth  or  mean  radius. 

The   mean  velocity  of  the  water  =  co-efficient    "C" 

\  mean  radius  x  slope.      The   co-efficient    "C"    depends 

upon  the  size,  shape,  slope  and  roughness  of  the  chan- 

(4I.6  +  C)  Xn 


nel,  and   is  for   English  measures^  /,op€oo2* 


1  + 

N  mean  radius  in  feet. 

where  ;/  is  a  co-efficient  of  roughness  of  the  sides  and 
bottom  of  the  channel,  and  has  for  channels  subject  to 
irregularity  of  cross-section  the  following  values,  viz: 

For  canals  in  very  firm  gravel 020 

For  canals  and  rivers  of  tolerably  uniform  cross-section,  slope  and  direction, 

in  moderately  good  order  and  regimen,  and  free  from  stones  and  weeds   .      .025 

For  canals  having  stones  and  weeds  occasionally 030 

For  canals  in  bad  order  and  regimen,  overgrown  with  vegetation,  and  strewn 

with  stones  and  detritus 035 

It  having  become  apparent  that  men  were  sometimes 
recommended  for  the  position  of  water  commissioner,  or 
that  of  superintendent  of  irrigation,  who  were  not  qual- 
ified therefor,  and  who  would  not  have  desired  the  posi- 

*  See  Trantwine's  Engineer's  Pocket-Book;  Hydraulic  Manual,  Jackson;  Hy- 
draulic Tables,  Co-efficients  and  Formulas,  Neville,  for  a  discussion  of  Kutter's 
Formula. 
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tion  had  they  known  what  duties  would  be  required  of 
them,  it  was  determined  to  submit  to  applicants  ques- 
tions similar  to  those  contained  in  the  following  letter, 
which,  with  slight  variations,  were  sent  to  those  recom- 
mended for  appointment  for  the  positions  mentioned  : 

State  Engineer's  Office,  ) 
Denver,  Colo.,  ....  1888.      / 


Dear  Sir — You  have  been  recommended  to  the  Gov- 
ernor for  appointment  as  water  commissioner  of  District 
No.  .  .  .  The  Governor  desires,  before  making  the 
appointment,  to  be  assured  of  your  qualifications  for  the 
position  so  far  as  the  necessary  technical  information  is 
concerned.  To  that  end,  as  is  customary,  you  are  asked 
to  look  over  the  little  work*  which  accompanies  this 
letter,  familiarize  yourself  with  the  first  nine  pages 
thereof,  if  you  are  not  already  posted  in  such  matters, 
and  reply  to  the  following  questions  : 

Question  1.  How  can  the  maximum  surface  velocity 
of  the  water  in  a  ditch  be  determined  ? 

Question  2.  In  what  ways  can  the  mean  velocity  of 
the  water  in  a  ditch  be  determined  ? 

Questioji  j.  What  is  the  area  of  the  wet  cross-section 
of  a  ditch  which  is  six  feet  wide  on  the  bottom,  has  its 
banks  sloping  at  an  angle  of  one  to  one  or  450  and  car- 
ries water  to  the  depth  of  two  feet  ? 

Question  /.  What  is  the  mean  velocity  in  a  ditch, 
when  the  maximum  surface  velocity  thereof  is  three- 
fourths  of  a  foot  per  second  ? 

Question  5.  If  a  ditch  is  twenty  feet  wide  on  the 
bottom,  has  its  banks  sloping  at  an  angle  of  45°,  and 
carries  water  to  the  depth  of  four  feet,  with  a  mean 
velocity  of  four  feet  per  second,  how  many  cubic  feet  of 
water  per  second  will  the  ditch  carry? 

Question  6.  What  is  the  capacity  of  a  ditch  which 
is  twelve  feet  wide  on  top,  ten  feet  wide  on  the  bottom 
and  one  foot  deep,  when  the  maximum  surface  velocity 
of  the  water  is  three  feet  per  second? 

*The  "little  work"  referred  to,  was  the  pamphlet  entitled  :  "  Remarks  on  the 
Flow  oi"  Water  in  Ditches,"  jnst  given. 
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I  also  mail  you  a  copy  of  the  laws  and  regulations 
governing  water  commissioners    in  the  distribution  of 
water  from  the  natural  streams  of  Colorado. 
Very  respectfully, 


State  Engineer. 

As  the  water  commissioners  increased  their  knowl- 
edge of  the  methods  of  measuring  water  and  became 
more  expert  in  estimating  the  discharge  of  a  stream  or 
canal,  it  was  deemed  advisable  to  have  them  report  in  a 
more  exact  manner,  than  had  heretofore  been  possible, 
the  condition  of  their  districts.  And  as  the  demand  for 
water  began  to  greatly  exceed  the  supply,  and  it  became 
necessary  to  distribute  the  water  to  ditches  in  accordance 
with  their  priority  in  the  division  and  without  reference 
to  the  district  in  which  they  were  situated,  and  to  take 
prompt  advantage  of  flood  waters  so  that  nothing  be 
lost,  it  was  seen  to  be  desirable  to  have  the  commission- 
ers report  frequently  and  keep  the  superintendents 
posted  as  to  their  whereabouts,  that  they  might  if  nec- 
essary be  instructed  by  telegraph.  These  considerations 
led  to  the  preparation  of  blank  forms,  with  which  the 
water  commissioners  were  furnished,  and  which  they 
were  instructed  to  fill  out  and  send  to  the  superintendent 
at  brief  intervals,  and  as  occasion  would  seem  to  de- 
mand, during  the  season.  The  following  is  a  copy  of 
the  form  used  : 

Colorado .188.. 

In  Water  District  No  .   .    . 
Superintendent  of  irrigation. 

Water  Diit.icf  No.  .    .    . 

Colorado. 

Dear  Sir— The  total  amount  of  water  necessary  to  supply  all  of  the  ditches,  so 
as  to  actually  irrigate  the  land  cultivated,  in  this  district  is,  at  the  present  time, 

cubic  feet  per  second. 

The  amount  of  water  actually  coming  into  the  district  is,  at  this  date, 

cubic  feet  per  second. 

This  amount  is  only  sufficient  to  supply  ditches  having  a  priority  antedating 

and  seems  to  be 

The ditch  is  the  latest  ditch  receiving  water,  and  the 

amount  distributed  to  it  is cubic  feet  per  second. 
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Instructions  will  reach  me  at at  .    .       .    .  o'clock  .    .  m. 

and  at at o'clock  .    .m. 

The  amount  of  water  flowing  from  this  district  into  District  No.  .    .    .  is  .    .    .    . 
cuhic  feet  per  second. 
Remarks: 


Wat,'}  Commissioner  District  No  .   . 
ARTESIAN    WELLS. 


It  was  not  until  the  season  of  1888  that  attention  was 
directed  to  the  collection  of  statistics  concerning  artesian 
wells.  Up  to  June  1  of  that  year  not  a  single  artesian 
well  statement  had  been  filed  in  this  office,  in  compli- 
ance with  the  enactment  of  the  General  Assembly  rela- 
tive to  artesian  wells,  approved  April  4,  1887.  It  was 
seen  that  some  steps  must  be  taken  to  secure  a  compli- 
ance with  the  law  and  the  collection  of  this  valuable  in- 
formation, and  though  no  further  duty  in  this  matter 
seemed  to  devolve  upon  the  State  Engineer  than  the 
simple  filing  of  these  statements  when  presented  at  this 
office,  yet  such  encouragement  to  file  such  statements 
as-could  be  given  without  interfering  with  other  duties 
would  appear  to  be  a  service  that  might  be  expected 
from  this  department,  and  as  information  concerning 
our  source  of  water  supply  from  artesian  wells  was  be- 
ginning to  be  sought  after,  it  was  determined  to  give 
such  aid  in  this  direction  as  was  possible.  An  examina- 
tion of  the  enactment  concerning  artesian  wells  showed 
that  a  simple  compliance  with  the  requirements  of  the 
act  would  afford  but  very  meagre  information  concern- 
ing the  wells.  It  was  determined  then  to  urge  upon 
well  owners  not  only  a  compliance  with  the  absolute  re- 
quirements of  the  law,  but  also  with  a  request  from  this 
department  for  other  but  pertinent  information  concern- 
ing their  wells.  A  sample  of  the  artesian  well  state- 
ments, with  the  accompanying  request,  is  given  below: 
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ARTKSIAN  WKU.  STATEMENT. 


State  Engineer's  Office, 

Denver,  Colo.,  June  i,  1888. 


Dk.ar  Sir — Will  you  kindly  fill  out  as  completely  as  possible,  and  return  to  me, 
the  following  blank  concerning artesian  well. 


State  Engineer. 
Colo., 18S8. 


To  the  State  Engineer, 

Denver,  Colorado. 

Dear  Sir— In  compliance  with  the  above  request,  and  with  the  enactment  o 
the  General  Assembly  relative  to  artesian  wells,  approved  April  4,  1887,  I  herewith 

hand  you  statement  concerning  the  artesian  well  known  as  the Said 

well  is  the  property  of .whose  post-office  address  is 

It  was  sunk  by ,  contractor,  whose 

post-office  address  is         Work  thereon  was  commenced 

,  and  completed The  diame- 
ter of  the  casing  thereof  is The  well  is  cased  to  a  depth  of 

....  feet,  and  the  casing  rests  upon The  well 

is  located  in  Sec Tp Range county,  Colo- 
rado. The  well  has  been  sunk  to  a  depth  of feet,  in  which  distance  water- 
bearing seams  were  cut  at  a  depth  of 

and feet.      The  first  flow  was 

obtained  at  a  depth  of  .  .  .  .  feet,  and  was  .  .  .  .  gallons  per  minute.  The  second 
flow  was  obtained  at  a  depth  of  ...  .  feet,  and  was  ....  gallons  per  minute.  The 
third  flow  was  obtained  at  a  depth  of ...  .  feet,  and  was  ....  gallons  per  min- 
ute.    The  fourth  flow  was  obtained  at  a  depth  of .    .    .    .  feet,  and  was  ....  gallons 

per  minute 

The  last  flow  was  obtained  at  a  depth  of feet,  and  was gallons  per 

minute  at  the  time  of  the  completion  of  the  well;  it  is  now  ....  gallons  per  min- 
ute. The  pressure  at  the  surface,  at  the  time  of  the  completion  of  well, was 

pounds  per  square  inch;  it  is  now  .    .    .  pounds  per  square  inch. 

From  the  surface  the  bore  passed  through: 

Surface    wash  for for feet. 

Then  through for feet.  etc..  etc. 

Water  from  the foot  level  came  within feet  of  the  surface. 

The  temperature  of  the  water  at  first  flow  was  ....  degrees;  at  second  flow, 

.    .       .  degrees;  at  third  flow  ....   degrees 

at  last  flow degrees.     The  analysis  of  the  water  now   (or  last)  flowing 

from  the  well  is  as  follows: 

The  altitude  of  the  well  at  the  surface  is  .    .    .    .   feet 

REMARKS 

Yours  respectfully, 

Owner  of  well. 

Contractor. 


With  the  object  of  securing  statements  of  all  the 
wells  in  the  State,  the  following  clause  was  inserted  in 
the  instructions  issued  to  superintendents  of  irrigation 
and   water   commissioners,   July   i,    1888,  viz:       "Each 
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superintendent  of  irrigation  will  be  supplied,  on  appli- 
cation to  the  State  Engineer,  with  blank  artesian  well 
statements,  which  he  will  present  either  in  person  or 
through  his  water  commissioners  to  the  contractor  or 
owner  of  each  artesian  well  in  his  division.  And  he  will 
endeavor  to  have  a  statement  of  each  artesian  well  in 
his  division  filed  in  the  State  Engineer's  office  on  or  be- 
fore August  15,  1888. "  With  this,  as  with  the  many 
other  requests  made,  the  superintendents  and  commis- 
sioners complied  readily  and  most  pleasantly,  and  not- 
withstanding the  many  additional  labors  thrown  upon 
them  during  the  past  two  years,  when  their  anxieties 
and  cares  were  greater  than  in  any  previous  year,  by 
reason  of  the  scarcity  of  water,  there  was  never  any  hesi- 
tancy shown  in  attempting  to  comply  with  the  requests 
from  this  office,  or  aiding  in  any  way  within  their  power 
the  efforts  to  advance  the  cause  of  irrigation. 

The  tabulated  statements  relative  to  artesian  wells 
will  be  found  in  the  chapters  of  the  report  devoted  to 
the  different  water  divisions,  each  statement  falling  un- 
der the  head  of  the  water  district  in  which  the  well  is 
situated,  if  in  a  water  district,  otherwise  in  a  miscella- 
neous table  for  wells  in  the  division  but  in  no  district. 

WATER   FOR   DOMESTIC   USE. 

Perhaps  the  most  serious  questions  in  connection  with 
the  distribution  of  water,  which  this  department  has 
ever  been  called  upon  to  meet,  were  those  connected  with 
the  apportionment  to  the  ditches,  of  water  for  domestic 
purposes.  When,  in  the  early  part  of  1888,  a  very  lim- 
ited supply  of  water  for  the  season  was  foreseen,  from 
the  reports  concerning  the  extremely  light  snow-fall  in 
the  mountains,  kindly  made  by  residents  near  the  sum- 
mits of  the  ranges,  in  response  to  requests  from  this  office, 
it  was  evident  that  the  department  would  be  forced  to 
adopt  a  policy  in   this  matter.      The  possible  positions 
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open  to  the  department,  and  the  reasons  for  adopting  the 
one  chosen,  are  set  forth  in  a  letter  to  superintendents 
of  irrigation  and  water  commissioners,  which  is  found 
herein  following. 

Lest  there  might  be  reasons  which  had  been  over- 
looked, that  could  be  presented,  showing  that  the  posi- 
tion it  was  believed  preferable  to  take  was  unwise,  it 
was  decided  that  the  orders  relative  to  the  distribution 
of  water  for  domestic  purposes  be  issued  first  by  the 
superintendent  of  irrigation  of  that  division  in  which  the 
greatest  concern  in  reference  to  the  subject  was  observa- 
ble, thus  giving  an  opportunity  to  those  feeling  them- 
selves injured  by  the  order,  to  appeal  the  matter  to  the 
State  Engineer,  and  affording  that  officer,  in  case  of  an 
appeal,  further  opportunity  of  considering  the  argu- 
ments for  and  against  the  position,  before  the  issuing  of 
a  general  order  relative  thereto,  and  addressed  to  the 
water  commissioners  throughout  the  State. 

Following  is  Order  No.  i,  addressed  to  the  water  com- 
missioners of  Water  Division  No.  i,  issued  from  his 
office  in  Denver,  on  April  20,  1888,  by  Mr.  Timothy 
O'Connell,  superintendent  of  irrigation  of  that  division: 

41  Water  commissioners  in  Water  Division  No.  1,  are 
hereby  instructed  to  distribute  no  water  to  any  ditch  in 
their  districts  for  domestic  use,  unless  the  decree  of  the 
District  court  governing  them  in  this  matter  shall  set 
forth  that  the  ditch  in  question  is  entitled  to  water  for 
that  purpose.  Water  commissioners  in  Water  Division 
No.  1,  will  notify  any  person,  ditch  company  or  ditch 
owner  feeling  himself  aggrieved, injured  or  discriminated 
against  by  this  order  that  he  has  the  right  to  appeal 
from  the  same  to  the  State  Engineer  by  filing  with  the 
State  Engineer  a  copy  of  the  order  complained  of  and  a 
statement  of  the  manner  in  which  the  same  injuriously 
affects  the  petitioner's  interest." 

This  order  was  sent  to  each  commissioner  of  Division 
No.  1  by  the  superintendent,  and  accompanied  by  a  list, 
prepared  by  him,  of  the  ditches  in  the  district  of  each 
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commissioner,  of  which  mention  was  made  in  the  decree 
that  they  had  been  constructed  for  the  purpose  of  carry- 
ing water  for  domestic  use,  as  well  as  for  irrigation  or 
mechanical  purposes,  and  by  directions  to  distribute 
water  to  the  ditches  included  in  the  list  for  domestic 
purposes.  Bnt  the  interpretations  thus  placed  on  the 
decrees  being  at  once  called  in  question,  the  following 
order  was  issued  by  Mr.  O'Connell  on  the  26th  of  the 
same  month: 

"Order  No.  2  (relative  to  water  for  domestic  use): 
After  mature  consideration  of  the  decrees  of  the  District 
courts,  governing  the  appropriations  of  water  in  the 
water  districts  of  Water  Division  No.  1,  in  some  of 
which  there  are,  apparently,  at  least,  conflicts  between 
the  'decretal  order'  and  subsequent  'orders  of  the  de- 
cree,' water  commissioners  in  Water  Division  No.  1  are 
hereby  instructed:  That  no  claim  of  priority  of  any 
person,  association  or  corporation  to  water  for  domestic 
use,  on  account  of  any  ditch,  canal  or  reservoir,  shall  be 
regarded  by  any  water  commissioner  in  distributing 
water  in  times  of  scarcity,  until  a  certificate,  under  seal 
of  the  proper  court,  and  setting  forth  the  date  or  dates 
and  amount  or  amounts  of  appropriations  adjudged  in 
favor  of  such  ditch  for  domestic  use,  shall  have  been 
issued  to  the  claimant  and  presented  to  the  water  com- 
missioner." 

The  result  of  these  steps  is  indicated  in  the  following 

Letter  to  Superintendents  of  Irrigation  and  Water  Commissioners 
in  Relation  to  the  Distribution  of  Water  for  Domestic  Use. 


State  Engineer's  Office,  I 
Denver,  Colo.,  August  22,  1888.  / 
Gentlemen — You  are,  ot  course,  familiar  with  the 
provisions  of  the  Constitution  of  the  State  relative  to 
the  diverting  of  waters  of  the  natural  streams  for  domes- 
tic use  and  with  the  constant  claims  thereunder  set  up 
to  water  for  that  purpose. 

In  this  connection  your  attention  is  called  to  the  fol- 
lowing facts:     There  is  no  law  directly  requiring  you  to 
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distribute  water  for  domestic  use;  there  has  been  no 
legislative  declaration  of  the  meaning,  nor  judicial  con- 
struction of  the  term  domestic  use;  and  the  legislature 
has  failed  to  enact  laws  providing  for  the  adjudicating 
and  settling  of  questions  connected  with  the  right  to  the 
use  of  water  for  that  purpose,  consequently  neither  the 
dates  nor  the  amounts  of  appropriations  for  that  purpose 
have  been  determined. 

You  are  aware  that,  in  the  spring  of  this  year,  it 
devolved  upon  this  department  to  take  one  of  two  posi- 
tions: either  to  assume  the  power  of  determining  the 
amount  of  water  to  be  allowed  to  the  various  ditches  for 
domestic  use,  and  distribute  thereto  the  amount  so  deter- 
mined upon,  or  to  insist  upon  distributing  the  waters  of 
the  streams  for  irrigation  only. 

The  latter  alternative  was  chosen  through  a  desire  to 
avoid  so  great  a  responsibility  as  the  first  position  would 
have  involved,  and  for  the  following  reasons:  It  was 
believed  that  thereby  the  matter  could  be  the  more 
readily  brought  before  the  courts  and  their  guidance 
secured;  it  was  strictly  in  conformity  with  the  laws 
directly  setting  forth  your  duties;  and  it  tended  more 
effectively  to  the  promotion  of  the  general  welfare,  and 
this  because  canals  constructed  for  irrigation  are  not 
adapted  to  carrying,  without  great  waste,  the  quantity 
of  water  required  to  supply  the  needs  for  domestic  pur- 
poses solely  of  the  people  under  them. 

You  remember  that,  in  conformity  with  this  position, 
orders  were  issued  to  the  water  commissioners  of  Division 
No.  i,  virtually  directing  them  to  distribute  no  water 
for  domestic  use  solely.  Almost  immediately  thereafter 
several  ditch  companies,  not  entitled  to  water  for  irriga- 
tion, set  up  their  necessities  to  water  for  domestic  use, 
and  sued  out  injunctions  to  have  the  water  of  the  stream 
allowed  to  flow  into  their  ditches  for  that  use:  There- 
upon the  court  granted  a  temporary  injunction  and  com- 
manded the  water  commissioner  to  allow  so  much  water 
as  was  necessary  for  domestic  use  to  run  from  the  stream 
into  the  plaintiffs'  ditches. 

The  readiness  with  which  injunctions  were  granted, 
compelled  this  department  to  direct  the  commissioners 
to  hold  the  orders  relative  to  the  distribution  of  water 
for  domestic  use  in  abeyance  until  further  notice. 
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The  test  cases,  which  had  thus  been  secured,  coming 
up  for  hearing,  the  court  decided  that,  as  a  mdtter  of 
law,  the  right  to  divert  water  for  domestic  use  is  a  pre- 
ferred right,  and  that  the  method  of  diverting  the  water 
is  not  material.  Subsequently,  and  recently,  several  of 
these  cases  having  been  brought  again  before  the  court, 
this  time  for  a  hearing  upon  their  merits,  and  it  having 
been  shown  that  a  very  great  waste  of  water,  which 
means  a  very  great  loss  of  wealth  to  the  people  of  the 
State,  was  occasioned  by  supplying  water  for  domestic 
use  solely  through  irrigation  ditches,  the  court  so  modi- 
fied its  former  commands  as  to  grant  water  for  domestic 
purposes  solely,  for  a  portion  of  each  week  only.  The 
assumption  being  that  water  needed  for  domestic  pur- 
poses during  the  balance  of  the  week  could  be  stored  at 
the  time  water  was  furnished.  The  inference  to  be 
drawn  from  these  decisions  and  from  the  commands  of 
the  court  to  the  water  commissioner  is  that  this  depart- 
ment should  allow  to  the  various  ditches,  so  demanding 
it,  water  for  domestic  use  to  the  extent  of  the  necessities 
of  the  parties  using  water  therefrom  for  that  purpose; 
which,  pending  further  decisions  or  legislative  action, 
will  be  done. 

This  involves  on  our  part,  until  decided  by  higher 
authority,  a  determination  of  the  meaning  of  the  term 
"domestic  use,"  and  a  determination  of  the  amount  of 
water  for  that  use  to  be  allowed  to  the  various  ditches, 
and  of  the  length  of  time  during  each  week  in  which 
water  shall  be  so  allowed  thereto,  except  as  to  those 
ditches  relative  to  which  injunction  orders  have  been 
issued. 

It  is  evident  that  there  should  be,  as  nearly  as  possi- 
ble, uniformity  in  the  distribution  of  water  for  domestic 
use  throughout  the  State,  and  that  this  department 
should  carefully  avoid  in  this  matter  the  establishment 
of  precedents  which  may  in  time  become  customs,  and 
complicate  unnecessarily  our  irrigation  laws,  or  preju- 
dice the  agricultural  interests  of  the  State.  Therefore,  I 
have  prepared  this  letter  of  instructions  and  suggestions, 
which,  with  the  utmost  conservatism,  follows  the  guid- 
ance of  the  court.  And  I  put  a  rigorous  interpretation, 
for  your  guidance,  upon  the  term  "domestic  use,"  and 
have  decided,  until  further  light  is  afforded,  and  so  far 
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as  my  authority  goes,  that  k 'water  for  domestic  use'*" 
shall  mean  the  water  which  is  needed  for  the  usual 
household  purposes  and  the  use  of  domestic  animals, 
and  shall  not  embrace  irrigation  to  any  extent  whatever. 

It  is  readily  recognized  that  the  unrestricted  compli- 
ance with  every  demand  for  water  for  domestic  use,  or 
that  the  permitting  of  a  ditch,  not  entitled  to  draw 
water  for  irrigation,  to  use  for  irrigation  the  water  which 
is  allowed  for  domestic  purposes  solely,  will  defeat  the 
just  ends  for  which  the  irrigation  laws  were  enacted, 
the  ends  for  which  your  offices  were  created — the  protec- 
tion of  prior  rights.  Hence,  you  will  not  distribute 
water  for  domestic  use  solely  to  any  ditch  when  the  par- 
ties thereunder  have  some  other  convenient  and  suitable 
supply  of  water  for  that  purpose. 

You  will  not  distribute  water  to  any  ditch  .for  domes- 
tic use,  solely,  unless  it  is  demanded  for  that  use,  and 
then  will  allot  to  the  ditch  for  that  purpose  only  the 
amount  of  water  which,  when  running  for  the  period 
during  each  week  you  decide  upon  as  necessary  for  the 
ditch,  will  be  sufficient  to  enable  the  parties  thereunder, 
with  the  means  at  their  command,  to  store  sufficient 
water  to  supply  their  domestic  needs  therefor  until  the 
following  week.  If  there  is  not  sufficient  water  to  sup- 
ply all  ditches  needing  it,  with  water  for  domestic  use, 
then  you  will  give  the  preference  to  the  older  ditches  in 
the  order  of  priority  decreed  for  irrigation  purposes. 

Should  any  of  the  water  allowed  a  ditch  for  domestic 
use  solely  be  used  for  irrigation,  and  the  water  commis- 
sioner be  cognizant  of  that  fact,  he  will  deduct  an 
amount  corresponding  to  that  so  used  for  irrigation  from 
the  allowance  for  domestic  use  made  to  the  ditch,  and 
will  notify  the  parties  in  charge  of  the  ditch,  and  the 
superintendent  of  irrigation  of  his  division,  of  the  par- 
ticulars leading  to  this  action.  The  superintendent  of 
irrigation  will  thereupon  take  such  steps  in  the  matter 
as  he  deems  advisable  and  consistent  with  the  general 
tenor  of  his  duties.  The  water  commissioner,  unless 
otherwise  instructed  by  the  superintendent  of  irrigation, 
may  restore  the  amount  of  water  so  deducted  from  the 
supply  of  water  for  domestic  use,  upon  satisfactory 
assurance  on  the  part  of  the  ditch  authorities  that  such 
unwarranted  use  of  the  water  will  not  be  again  made. 
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In  those  cases  in  which  injunction  orders  have,  been 
issued,  you  will,  of  course,  strictly  obey  the  letter  of  the 

injunction  orders.      Respectfully, 

J.  vS.  Greene, 

State  Engineer. 

The  effect  of  the  distribution  of  water  for  domestic 
use,  in  compliance  with  the  above  mentioned  decisions, 
was,  as  has  been  anticipated,  to  so  deplete  the  streams 
that  in  some  cases  there  was  little  or  no  water  left  therein 
for  irrigation  purposes,  so  that  the  priority  of  right  to 
the  use  of  water  for  irrigation  afforded  the  earlier  con- 
structed ditches  but  little  or  no  advantage,  in  the  times 
of  great  scarcitv,  over  those  recently  constructed.  The 
effect  was  also  prejudicial  to  the  interests  of  the  entire 
district,  even  when  the  amount  of  water  drawn  from  the 
stream  for  the  domestic  supply  of  the  more  recently 
constructed  ditches  was  not  sufficient  to  entirely  deplete 
the  stream,  for  in  that  case  the  earlier  constructed  ditches 
would  get  their  very  earliest  appropriations  only,  and  as 
the  ditches  have  almost  invariably  been  greatly  enlarged 
from  small  beginnings,  the  amounts  of  water  they  would 
receive  would  be  but  a  small  proportion  of  their  carry- 
ing capacity,  and  the  same  great  waste  of  water  would 
take  place  when  their  first  appropriations  alone  were 
turned  into  them,  as  takes  place  whenever  a  large  irri- 
gating ditch  is  supplied  with  that  quantity  of  water  only 
which  is  necessary  to  supply  the  domestic  needs  of  the 
people  under  it. 

This  waste  is  accounted  for  by  the  fact  that  a  larger 
per  centum  of  the  water  carried  by  a  ditch  is  lost  to 
beneficial  use,  by  reason  of  evaporation  and  seepage, 
when  the  ditch  is  partially  filled  than  when  filled  to  its 
capacity.  And  the  smaller  the  quantity  of  water  carried 
by  a  ditch,  in  proportion  to  its  capacity,  the  greater  is 
the  per  centum  of  loss  from  the  causes  mentioned.  This 
fact  will  be  the  more  readily  accepted  when  attention  is 
13 
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called  to  the  effort  made  during  the  past  summer  to  get 
a  comparatively  small  quantity  of  water  to  run  in  what 
is  generally  known  as  the  "High  Line  Ditch,"  from  its 
head  to  the  city  of  Denver,  and  the  effect  of  the  dis- 
tribution of  water  for  domestic  use  may  at  the  same  time 
be  illustrated.  The  High  Line  canal  is  about  forty  feet 
wide  on  the  bottom,  and  the  distance  from  the  head 
thereof  to  the  city  of  Denver  is*  with  its  meanderings, 
about  forty-eight  miles.  Its  capacity  is  one  thousand  one 
hundred  and  eighty-four  cubic  feet  per  second.  If  the 
people  living  thereunder  and  beyond  the  city  limits  were 
supplied  per  capita  through  this  ditch  with  the  same 
quantity  of  water  for  domestic  use  as  that  provided  for 
the  citizens  of  Denver,  it  would  take  less  than  one  cubic 
foot  of  water  per  second  to  so  supply  them.  Yet,  to 
carry  just  this  quantity  of  water  to  the  city  limits  in  this 
ditch  was  accompanied  by  a  waste  of  about  ninety-nine 
cubic  feet  of  water  per  second.  For  one  hundred  cubic 
feet  of  water  per  second  was,  for  a  portion  of  last 
season,  allotted  to  said  ditch  for  domestic  use,  and  I  am 
assured  by  the  manager  and  engineer  that  every  effort 
was  made  to  bring  that  water  as  far  as  the  city,  without 
supplying  any  laterals  on  the  way,  and  the  conclusion 
reached  after  several  fair  trials  was  that  this  amount  of 
water  would  all  be  lost  by  the  time  it  reached  the  city, 
except,  perhaps,  on  cloudy  days  or  immediately  after  a 
rain  or  flood  in  some  of  the  gulches  draining  into  the 
canal.  Of  course  this  exact  condition  of  seepage  and 
evaporation  is  not  to  be  found  in  any  other  ditch;  it  will 
not  even  be  exactly  the  same  in  this  ditch  another  sea- 
son. It  is  probably  an  extreme  case.  In  some  districts 
the  soil  is  less  porous  than  that  in  which  this  ditch  is 
located,  and  the  water  of  other  streams  carries  more 
sediment  in  low  stages,  thus  tending  to  prevent  excessive 
percolation,  than  does  the  South  Platte,  which  supplies 
this  canal,  so  that  great  care  should  be  used  in  drawing 
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conclusions  from  this  recital.  But  it  substantiated  the 
facts  above  mentioned,  and  shows,  to  some  extent,  the 
effects  of  the  distribution  of  water  for  domestic  purposes, 
just  stated,  as  observable  in  some  of  the  districts. 

As  a  result  of  the  effects  consequent  upon  the  distribu- 
tion of  water  for  domestic  use,  and  first  referred  to,  a 
feeling  favorable  to  the  rotating-  of  the  waters  in  some 
of  the  districts  became  noticeable.  By  rotation  of  the 
water  a  few  of  the  ditches  could  be  abundantly  supplied 
with  water  for  a  brief  period,  then  completely  shut  off 
therefrom  and  the  water  distributed  in  like  manner  to 
other  ditches,  with  the  result  that  much  of  the  water 
mentioned  as  lost  by  evaporation  and  seepage  when 
small  quantities  of  water  are  allotted  to  a  ditch,  might 
be  thus  saved  to  a  beneficial  use.  The  Superintendent 
of  Irrigation  of  Division  No.  i  was  advised  that,  if 
during  the  contemplated  absence  of  the  State  Engineer, 
this  feeling  favorable  to  rotating  should  in  any  district 
become  universal  among  the  ditch  owners  and  users  of 
water,  not  to  refrain  from  complying  therewith,  pro- 
vided that  such  a  compliance  on  his  part  would  not  in- 
terfere with  the  rights  to  water,  under  the  law,  of  those 
in  other  districts;  and  provided  that  it  was  distinctly 
understood  that  a  distribution  of  water  strictly  according 
to  priority  (subject  to  the  guidance  afforded  by  the  courts 
in  the  matter  of  water  for  domestic  use)  would  be  im- 
mediately resumed  upon  the  request  of  any  ditch  owner 
in  the  district. 

When,  then,  it  became  apparent  that  the  irrigators  of 
Water  District  No.  7  (Clear  creek),  influenced  by  the  rea- 
sons given,  preferred  that  the  waters  of  the  streams  of 
their  district  be  distributed  to  the  ditches  in  rotation  for 
irrigation,  rather  than  distributed  for  domestic  use  solely, 
the  superintendent  of  irrigation  directed  the  water  com- 
missioner of  that  district  to  meet  the  people  thereof,  and 
if  there  were  no  protests  on  the  part  of  any,  to  comply 
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with  this  desire.  There  was  no  protest,  it  is  believed, 
further  than  it  was  claimed  and  understood  to  be  a  tem- 
porary yielding  on  the  part  of  the  older  ditches,  and 
without  waiver  of  their  rights  as  prior  appropriators,  to 
that  peculiar  condition  occasioned  by  the  unprecedented 
scarcity  of  water  and  unsettled  state  of  the  questions 
concerning  water  for  domestic  purposes.  For  a  few 
weeks,  at  the  close  of  the  season,  the  waters  of  Clear 
creek  were  distributed  as  preferred,  with,  all  things  con- 
sidered, notjunsatisfactory  results. 

The  consideration  of  the  question  closed  for  the  sea- 
son just  passed,  with  the  following  decree  rendered  by 
the  judge  of  the  Eighth  judicial  district  in  the  case  of 
The  Larimer  County  Ditch  Company,  plaintiff,  against 
John  L.  Armstrong,  Water  Commissioner,  defendcvit, 
which,  by  agreement,  was  made  a  test  case,  but  which 
was  rendered  too  late  (about  Nov.  10,  1888)  to  be  of  ser- 
vice this  year  as  a  guide  to  this  department.  It  will  be 
observed  that  the  court  differs  but  little  in  the  judicial 
construction  of  the  term  "domestic  use"  from  the  inter- 
pretation previously  given  by  this  department  thereto, 
and  that  the  court  contemplates  what  this  department 
recognizes  as  of  immediate  and  of  the  greatest  import- 
ance, viz:  Enactments  by  the  General  Assembly  of  this 
State  prescribing  regulations  relating  to  the  distribution 
of  water  for  domestic  purposes. 

DECREE. 

This  cause  having  heretofore  come  on  to  be  finally 
heard  upon  the  pleadings  and  the  evidence,  as  well  as 
that  on  part  of  the  defendant  as  that  in  behalf  of  the 
plaintiff,  and  the  court  having  heard  the  same  and  the 
argument  of  counsel  thereon,  and  having  taken  the 
matter  under  consideration  for  further  advisement,  and 
having  duly  considered  the  same,  and  being  now  fully 
advised  in  the  premises,  doth  find  the  issues  for  the 
plaintiff.  And  the  court  doth  specially  find,  from  the 
pleadings  and  evidence  aforesaid,  that,  at  the  time  of  the 
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commencement  of  this  action,  the  plaintiff  was  and  still 
is  a  corporation  duly  organized  for  and,  among  t>ther 
things,  engaged  in  the  business  of  conveying  and  dis- 
tributing from  the  Cache  la  Pondre  river,  to  and  for 
the  use  of  persons  residing  along  the  line  of  its  canal, 
water  for  domestic  purposes.  That  the  plaintiff's  said 
canal  is  situate  in  Water  District  No.  3,  and  is  some 
sixty  miles  in  length.  That  the  persons  aforesaid  resid- 
ing along  the  line  of  said  canal,  at  the  time  of  the  com- 
mencement of  this  action,  were  and  still  are,  to  a  great 
measure,  dependent  upon  the  plaintiff  and  its  said  canal 
for  water  suitable  and  fit  for  domestic  purposes,  and  in 
many  instances  are  wholly  dependent  thereon  for  water 
for  such  purposes.  That  at  the  time  of  the  commence- 
ment of  this  action  there  was  flowing  in  and  down  said 
river  sufficient  water  to  supply  the  reasonable  needs  and 
demands  of  all  appropriators  and  users  of  water  there- 
from for  domestic  purposes,  if  carefully  distributed  and 
with  no  more  waste  than  is  naturally  incident  to  the 
customary  manner  of  distributing  water  through  open 
ditches  and  canals,  but  that  the  water  of  said  river  was 
insufficient  for  the  service  of  all  desiring  the  use  of  the 
same  for  various  other  beneficial  uses.  That  the  plain- 
tiff has  and  controls  a  large  reservoir  for  the  storage  of 
water  situate  upon  the  said  river,  above  the  head  gate 
of  its  said  canal,  wherein  it  is  wont  from  time  to  time  to 
store  a  large  amount  of  surplus  water,  to  be  afterwards 
drawn  off  and  turned  into  its  canal  for  beneficial  uses. 
That  the  defendant,  as  Water  Commissioner  of  Water 
District  No.  3,  had  shut  down  and  closed  and  threatened 
to  keep  shut  down  and  closed  the  head-gate  of  the 
plaintiff's  said  canal,  and  had  thereby  deprived  the 
plaintiff  of  the  means  of  obtaining  water  wherewith  to 
supply  the  same  to  the  persons  so  dependent  upon  it  for 
water  for  domestic  purposes,  save  at  such  times  when, 
by  reason  of  increased  flow  of  water  in  the  river,  the 
plaintiff  may  be  entitled  to  take  water  therefrom  under 
and  by  virtue  of  its  appropriation  thereof  for  agricul- 
tural purposes. 

And  the  court  doth  further  find,  as  a  matter  of  law, 
that  when  the  waters  of  said  river  are  not  sufficient  for 
the  service  of  all  those  desiring  the  use  of  the  same, 
those  using  the  water  for  domestic  purposes  are  entitled 
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to  divert  and  take  the  same  according  to  their  respective 
priorities  of  appropriation  thereof  for  such  purposes,  not- 
withstanding any  appropriation  thereof  by  persons  using 
the  same  for  any  other  purpose.  And  the  court  doth 
further  find  and  declare,  as  a  matter  of  law,  that  the  uses 
to  which  water  may  be  applied  which  are  comprehended 
by  the  term  ''domestic  purposes,"  hereinbefore  employed 
and  occurring  in  the  Constitution  of  this  State,  are  as 
follows,  and  none  other,  that  is  to  say — household  pur- 
poses, including  water  for  drinking,  washing,  bathing, 
culinary  purposes,  and  the  like;  water  for  such  domestic 
animals  as  are  used  and  kept  about  the  home,  such  as 
work  animals  and  cows  kept  to  supply  their  owners  and 
their  families  with  dairy  products;  and  such  other  uses, 
not  being  either  agricultural  or  mechanical,  as  directly 
tend  to  secure  and  promote  the  healthfulness  and  com- 
fort of  the  home. 

Wherefore,  it  is  ordered  and  decreed  by  the  court 
that  the  injunction  heretofore  allowed  herein  and  served 
upon  the  defendant  be,  and  the  same  is,  hereby  so  modi- 
fied as  to  operate  and  be  effectual  only  as  hereinafter 
decreed. 

It  is  ordered  and  decreed  by  the  court  that  the  de- 
fendant, John  L.  Armstrong,  Water  Commissioner  in  and 
for  Water  District  No.  three  (  3),  his  successors  in  office, 
deputies,  agents  and  servants,  do  absolutely  desist  and 
refrain  from  closing  or  keeping  closed  the  head-gate  of 
the  canal  of  the  plaintiff,  the  Larimer  County  Ditch 
company,  for  any  period  exceeding  twenty  (20)  days  at 
any  one  time,  and  he  is  and  they  are  strictly  enjoined, 
required  and  commanded,  whenever  water  has  been  by 
them  or  any  of  them  prevented  from  flowing  from  the 
Cache  la  Poudre  river  into  said  canal  for  the  period  of 
twenty  (20)  days;  and  he  or  they  are  thereunto  requested 
by  the  plaintiff  to  permit  sufficient  water  to  flow  into 
said  canal  from  said  river  for  a  period  of  not  less  than 
five  (5)  days,  to  supply  water  for  domestic  purposes  to 
all  persons  residing  along  the  line  of  said  canal  and  de- 
pendent thereon  for  water  for  such  purposes,  and  to  en- 
able such  persons  to  fill  cisterns  and  such  like  recepta- 
cles for  the  storage  of  water  for  such  purposes;  Provided^ 
That  there  be  water  flowing  in  said  river  to  which  other 
persons  are  not  entitled  by  prior  appropriation  thereof  for 
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domestic  purposes,  and,  further,  that  the  plaintiff  shall 
not  have  water  at  such  time  stored  in  its  said  reservoir. 
It  is  ordered  and  decreed  that  the  plaintiff  shall  not,  as 
against  the  rights  of  any  prior  appropriator  of  water  for 
agricultural  purposes,  at  any  time  when  it  has  water 
stored  in  its  said  reservoir,  be  entitled  to  divert  or  take 
any  water  from  the  said  river  not  flowing  down  from  its 
said  reservoir. 

It  is  further  ordered  and  decreed  by  the  court  that, 
except  as  herein  and  hereby  modified,  the  injunction 
heretofore  allowed  be,  and  the  same  is  made  perpetual; 
saving  and  reserving,  however,  to  each  party  the  right 
to  move  the  court  at  any  time  so  to  modify  this  decree 
as  to  make  it  conform  to  the  provisions  of  any  law  that 
may  hereafter  be  enacted  by  the  General  Assembly  of 
this  State  prescribing  regulations  relating  to  the  distri- 
bution of  water  for  domestic  purposes.  It  is  further 
ordered  that  each  party  pay  its  and  his  own  costs  in- 
curred herein.      By  the  court. 

T.  M.  Robinson,  Judge. 

The  demands  upon  the  time  of  the  State  Engineer, 
other  than  those  mentioned,  were  very  numerous.  The 
particulars  of  the  transactions  of  his  office  in  minor  mat- 
ters,- such  as  the  examination  into  complaints  and  cor- 
rection of  abuses  in  the  distribution  of  water,  the  char- 
acter and  replies  to  petitions  affecting  individual  inter- 
ests, and  the  correspondence  with  people  interested  in 
irrigation,  on  all  manner  of  subjects  connected  there- 
with, can  not,  of  course,  be  given  herein.  Rut  a  brief 
recital  of  some  of  the  interesting  points  connected  with 
two  suits  to  which  the  State  Engineer  was  made  a  party, 
and  which  made  very  considerable  encroachment  on  his 
time,  may  be  advisedly  inserted  here.  The  most  im- 
portant of  these  actions  was  brought  by  the  Farmers* 
High  Line  Canal  and  Reservoir  Company,  supported  by 
other  ditch  companies,  whose  canals,  also,  were  supplied 
with  water  from  Clear  creek,  to  restrain  the  officers  of 
this  department   from   cutting  off  the  supply  of  water 
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from  certain  ditches  on  Clear  creek,  in  Water  District 
No.  7,  and  supplying  therewith  certain  other  ditches, 
having  prior  rights  to  the  former  under  the  decrees, 
which  drew  water  from  the  South  Platte  river,  in  Water 
District  No.  2,  below  the  junction  of  Clear  creek  there- 
with, /.  *.,  to  restrain  the  distribution  of  water  to  ditches 
in  accordance  with  their  priority  in  the  division,  and 
without  reference  to  the  district  in  which  they  are  situ- 
ated. 

In  this  matter  a  restraining  order  was  granted,  in  ac- 
cordance with  the  prayer  of  the  plaintiffs,  about  July  1, 
1888,  by  the  District  court  or  the  Second  judicial  dis- 
trict. Subsequently  an  application  for  a  preliminary 
injunction  was  made  and  heard,  and  on  the  fourteenth 
of  July  the  injunction  was  denied  in  the  following  words: 

"The  application  of  plaintiffs  for  a  preliminary  in- 
junction hearing  having  come  on  to  be  heard  before  one 
of  the  judges  of  the  court,  upon  the  complaint  and  oral 
evidence  produced  by  the  respective  parties  hereto,  and 
having  heard  the  arguments  of  counsel,  it  is  now  ordered 
that  the  restraining  order  heretofore  granted,  pending 
this  hearing,  be  vacated,  and  said  application  for  a  pre- 
liminary injunction  is  denied;  nevertheless,  it  is  now 
ordered  by  the  court  that  whenever  the  defendants,  or 
either  of  them,  shall  order  any  of  the  head-gates  of 
ditches  or  canals  of  water  in  District  No.  7  to  be  closed 
for  the  purpose  of  supplying  water  to  irrigating  canals 
or  ditches  in  any  other  water  district,  they  shall  cause 
immediate  notice  of  such  order  to  be  given  to  the 
plaintiffs  or  their  counsel,  so  that  plaintiffs  may,  if  they 
desire,  inspect  the  result  of  such  experiment  in  shutting 
off  the  water  in  one  water  district  to  supply  the  ditches 
in  another  water  district." 

And  the  opinion  below  given  was  delivered  by  Hon. 
Victor  A.  Elliott,  judge: 

"First — The  right  to  divert  the  unappropriated 
waters  of  natural  streams  to  beneficial  uses,  and  the 
superior  right  of  prior  appropriators  as  between  those 


COURT    DECISIONS.  105 

using  the  water  for  the  same  purpose,  are  fundamental 
rights  guaranteed  by  the  Constitution. 

"Second — The  legislature  may  regulate,  but  can  not 
destroy  nor  substantially  impair  these  rights,  by  divid- 
ing the  State  into  water  districts  and  causing  decrees 
adjudicating  priorities  in  such  water  districts  to  be  sep- 
arately entered. 

u  Third — The  act  of  1887,  providing  for  the  enforce- 
ment of  right  to  the  use  of  water  without  regard  to  the 
water  district  within  which  the  ditches  or  canals  may  be 
located,  may  be  carried  into  effect  by  the  superintenden  t 
of  irrigation  or  State  Engineer,  and  they  will  not  be 
enjoined  from  so  doing,  unless  it  shall  be  clearly  mad  e 
to  appear  that  the  canals  or  ditches  to  which  they  accor  d 
priority,  are  not  entitled  thereto  by  reason  of  the  dat  e 
of  their  construction  and  use  as  against  those  denied,  o  r 
that  the  wastage  of  water  caused  by  such  attempted 
enforcement  would  be  so  great  as  that  the  diversion 
could  not  in  equity  be  considered  a  diversion  for  bene- 
ficial use. 

"Fourth — The  decrees  adjudicating  the  priorities  of 
right  to  the  use  of  water  in  the  several  water  districts, 
when  duly  entered,  pursuant  to  the  acts  of  1879  an^ 
1 88 1,  are  conclusive  between  the  ditches  and  canals 
specified  therein  in  the  same  district,  though  onlv 
prima  facie  evidence  of  such  priorities  as  between 
ditches  and  canals  of  different  districts.  By  this  con- 
struction we  uphold  and  give  practical  effect  to  the  leg- 
islation of  1879,  1881  and  1887,  without  denying  any 
person's  right  to  be  heard  in  court  as  to  every  matter 
affecting  his  interest. 

"The  superior  right  of  prior  appropriators  to  the  use 
of  water  for  beneficial  uses,  as  against  junior  appropri- 
ators from  the  same  natural  stream  and  for  the  same 
purpose,  is  fundamental  in  this  State,  being  incor- 
porated into  the  Constitution  in  absolute  and  express 
terms. 

uIn  this  case,  which  relates  only  to  the  use  of  water 
for  irrigation,  we  are  confronted  with  the  new  phase  of 
the  many  difficult  questions  attending  the  distribution 
of  water  under  our  Constitution  and  laws,  and  the  pecu- 
liarities of  our  soil  and  climate. 
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uSo  far  as  I  now  remember,  the  precise  question  here 
involved  has  never  arisen  in  any  judicial  proceeding  in 
this  State,  though  several  years  ago,  in  one  of  my  official 
reports  concerning  defects  in  our  irrigation  laws,  I  called 
attention  to  the  substantial  difficulty  here  presented. 

11  Neither  the  law  of  1879  or  the  law  of  1881,  amend- 
atory thereof,  contained  any  provision  for  the  distribu- 
tian  of  water  for  irrigation,  except  as  between  ditches  in 
the  same  water  district  and  under  the  charge  of  the  same 
commissioner. 

The  complaint  in  this  action  shows  that  the  plaintiffs 
are  the  owners  of  certain  ditches  in  Water  District  No.  7, 
Clear  creek,  a  tributary  of  the  South  Platte  river.  It 
further  shows  that  the  superintendent  of  irrigation  and 
the  State  Engineer,  acting  under  the  law  of  1887  for  the 
purpose  of  enforcing  the  priority  of  appropiation  in 
favor  of  certain  ditches  in  Water  District  No.  2,  a  portion 
of  the  South  Platte  below  the  mouth  of  Clear  creek, 
have  ordered  the  head-gates  of  plaintiff's  ditches  shut 
down;  and  this  action  is  brought  to  restrain  defendants 
from  closing  said  head-gates. 

"  The  plaintiffs  rest  their  claim  upon  several  grounds, 
which  are  substantially  as  follows: 

kkIt  is  claimed  that,  by  the  acts  of  1879  and  1881, 
making  Clear  creek  a  separate  water  district,  and  pro- 
viding for  the  adjudication  of  the  priority  of  right  to 
the  use  of  water  between  the  several  canals,  ditches  and 
reservoirs  therein,  and  the  decree  of  this  court  entered 
in  pursuance  thereof,  the  plaintiffs,  and  other  appropria- 
tors  from  Clear  creek,  have  gained  superior  and  indepen- 
dent rights  in  and  to  the  waters  of  Clear  creek,  as  spec- 
ified in  the  decree  adjudicating  the  priorities  aforesaid, 
and  that  these  rights  are  no  longer  subject  to  the  rights 
of  prior  appropriators  from  the  South  Platte  river  below 
the  mouth  of  Clear  creek. 

"To  admit  this  claim  without  limitation  would  be 
destructive  of  the  doctrine  of  the  'better  right'  of  prior 
appropriations,  as  declared  by  the  Constitution.  For,  if 
the  legislature,  by  an  arbitrary  division  of  the  State  into 
water  districts,  may  limit  the  rights  of  prior  appropria- 
tions, they  may  create  as  many  water  districts  as  they 
please,  and  thus  destroy  such  rights  altogether. 
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"The  South  Platte  is  now  divided  for  convenience 
into  three  districts;  it  might  have  been  divided  ifito  six 
or  twelve;  Clear  creek  and  other  tributaries  of  the 
Platte  might  also  have  been  subdivided.  The  legisla- 
ture may  regulate  the  priorities  of  right  to  the  use  of 
water  by  providing  means  for  their  manifestation  and 
enforcement;  but  such  rights  can  not  be  destroyed  nor 
substantially  impaired  by  legislation  while  our  Constitu- 
tion remains  unchanged. 

"It  is  further  claimed  that  the  defendants,  though 
agents  of  the  State,  ought  not  to  be  allowed  to  shut 
down  the  head-gates  of  plaintiffs'  ditches  in  favor  of 
supposed  prior  appropriators  in  Water  "District  No.  2 
upon  the  ground,  as  they  allege,  that  they  were  not 
parties  to  the  record,  had  no  notice  constituting  'due 
process  of  law,'  and  never  had  their  'day  in  court,'  in 
the  proceeding  by  which  the  priorities  of  the  ditches  in 
said  District  No.  2  were  adjudicated.  So  far  these  aver- 
ments can  not  be  denied. 

"Plaintiffs  also  allege  that  the  ditches  in  District 
No.  2  are  not  in  point  of  fact,  by  reason  of  the  date  of 
their  construction  and  use,  entitled  to  priority  over  the 
ditches  of  plaintiffs.  If  this  latter  averment  can  be 
substantiated,  then  undoubtedly  the  plaintiffs  would  be 
entitled  to  relief  in  some  form.  But  no  proof  has  been 
offered  on  this  point  except  the  decrees  adjudicating  pri- 
orities in  Districts  No.  2  and  No.  7,  respectively. 

"Upon  this  state  of  the  proof,  I  am  of  opinion  that 
these  decrees  may  be  considered  res  judicata  and  con- 
clusive as  to  the  priorities  between  the  canals  and 
ditches  in  the  same  water  district,  though  only  prima 
facie  evidence  of  such  priorities  as  between  the  canals 
and  ditches  of  different  districts. 

"  The  owners  of  canals  or  ditches  in  one  district  may 
attack  and  impeach  the  correctness  of  the  decree  adjudi- 
cating the  priorities  of  the  ditches  and  canals  of  another 
district;  but  until  such  decrees  are  so  impeached  and 
shown  to  be  incorrect,  thev  may  be  considered  correct, 
and  may  be  relied  on  by  the  agents  of  the  State  ap- 
pointed to  distribute  the  water  to  the  several  ditches 
without  regard  to  the  water  district  in  which  such 
ditches  may  be  located.      By  this  construction  we  uphold 
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the  acts  of  1879,  188 1  and  1887,  and  give  practical  effect 
and  support  to  the  many  adjudications  and  vast  system 
of  irrigation  that  has  sprung  up  thereunder;  moreover, 
by  this  construction  no  person's  right  to  be  heard  in 
court  as  to  every  question  of  law  or  fact  affecting  his 
interest  is  denied. 

ki  The  proper  distribution  of  water  under  the  laws  of 
this  State  is  a  most  difficult  undertaking  at  the  best,  and 
all  laws  passed  by  the  legislature  in  aid  thereof  should 
receive  the  most  careful  consideration  and  liberal  con- 
struction by  the  courts,  and  thereby  the  people  may  be 
led  to  be  more  patient  and  forbearing  as  we  make  re- 
peated experiments  in  the  endeavor  to  solve  the  vexa- 
tious problem. 

"Another  ground  upon  which  plaintiffs  rely  and  upon 
which  a  great  amount  of  testimony  has  been  heard,  may 
be  stated  as  follows: 

11  Notwithstanding  the  ditches  in  District  No.  2  were 
constructed  and  used  for  appropriating  water  to  a  benefi- 
cial use  at  an  earlier  date  than  plaintiff's,  and  even  con- 
ceding that  the  doctrine  of  priority  of  appropriation 
extends  from  one  district  to  another,  and  to  the  tributaries 
as  well  as  to  the  mam  stream;  notwithstanding  all  this 
may  be  theoretically  true,  and  constitutionally  and  legally 
established,  still  practically  it  cannot  be  enforced,  and 
ought  not  to  be  attempted  in  this  case  for  the  reason  that 
it  would  be  a  vain  and  fruitless  endeavor,  and  would  re- 
sult in  the  loss  of  the  water  to  the  plaintiffs  without  any 
substantial  advantage  to  the  ditches  in  District  No.  2. 
The  averment  of  the  complaint  is  to  the  effect  that  the 
ditches  in  District  No.  2  would  gain  no  material  benefit 
by  the  diversion  of  the  water  from  the  plaintiff's  ditches, 
and  at  this  season  of  the  year  not  more  than  one-twen- 
tieth part  of  the  water  shut  out  from  plaintiff's  ditches 
would  overreach  the  ditches  in  District  No.  2,  by  reason 
of  the  evaporation  and  seepage  into  the  dry  bed  of  the 
Platte  that  would  take  place  in  the  transit. 

"If  the  averment  could  be  clearly  established,  cer- 
tainly a  court  of  equity  might  well  hesitate  to  allow  such 
waste,  even  though  the  Constitution  and  laws  are  so 
strict  and  imperative  in  favor  of  the  superior  rights  of 
prior  appropriators. 
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"But  the  proof  has  not,  in  my  judgment,  sustained 
this  allegation.  Much  of  the  testimony  of  the  plain- 
tiffs cuts  both  ways.  Several  witnesses  testified  that, 
from  their  observation  and  judgment,  the  irrigation  of 
lands  along  the  upper  Platte  and  its  tributaries  in  the 
early  part  of  the  season  has  caused  the  bed  of  the  lower 
Platte  and  the  surrounding  river  bottoms  to  be  kept  sup- 
plied with  considerable  water  and  moisture  by  the  seep- 
age resulting  from  such  irrigation — some  witnesses  even 
going  so  far  as  to  say  that,  in  their  opinion,  the  ditches 
in  District  No.  2  were  the  direct  gainers  by  the  diver- 
sion of  the  waters  for  irrigation  as  above  stated,  nearly, 
if  not  quite,  to  the  extent  of  the  water  so  diverted.  My 
own  judgment,  founded  on  testimony  given  on  this,  as 
well  as  other  trials,  is  that  much  of  the  water  used  for 
irrigation  along  the  head-waters  of  natural  streams  in 
the  early  spring  is  thus  held  back,  and  that  a  considera- 
ble portion  of  it,  by  seepage,  finds  its  way  back  to  the 
natural  stream,  lower  down,  later  in  the  season.  While 
this  mitigates  the  damage  suffered  by  appropriators  of 
water  from  the  lower  Platte,  on  account  of  the  diversion 
of  the  waters  above  them  for  irrigation,  it  is  not  shown 
to  be  sufficient  to  compensate  the  loss;  but  it  is  suffi- 
cient to  greatly  impair,  if  not  entirely  overthrow  the 
theory  that  the  bed  of  the  South  Platte  is  so  dry  and 
thirsty  as  to  absorb  the  waters  of  Clear  creek,  if  allowed 
to  flow  therein  in  time  of  drouth. 

"Undoubtedly  a  certain  percentage  of  the  waters  of 
every  natural  stream  is  carried  off  by  evaporation,  as  it 
flows  onward  to  the  sea,  and  this  may  be  capable  of  ap- 
proximate estimation,  but  in  this  case  it  has  not  been 
shown  to  be  so  great  as  to  be  alarming. 

"The  framers  of  our  Constitution  and  laws  must  be 
supposed  to  have  been  familiar  with  the  operation  of  the 
ordinary  laws  of  nature,  and  to  have  legislated  accord- 
ingly. 

"If  required  to  make  a  special  finding,  based  on  the 
testimony  offered,  I  should  say  that  between  June  28  and 
July  7,  if  a  body  of  water  equal  to  300  or  400  cubic  feet 
per  second  of  time  had  been  allowed  to  flow  in  its  nat- 
ural channel  from  District  Xo.  7  to  District  No.  2,  two- 
thirds  or  three-fourths   thereof  would  have  reached  its 
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destination.  The  amount  would  undoubtedly  vary  con- 
siderably under  different  circumstances.  At  best,  it 
would  seem  that  the  most  careful  and  scientific  observers 
can  only  make  an  approximate  estimate.  Future  ex- 
periments may  enable  us  to  attain  greater  accuracy. 

"In  my  judgment,  the  courts  should  not  attempt  by 
injunction  to  prevent  the  enforcement  of  the  law  look- 
ing to  the  supply  of  water  to  prior  appropriators  unless 
the  wastage  of  water  caused  by  much  attempted  enforce- 
ment would  be  so  great  as  that  the  diversion  could  not 
in  equity  be  considered  a  diversion  to  beneficial  use.  No 
such  condition  having  been  shown  on  this  hearing,  the 
application  for  an  injunction  will  be  denied. 

kkIn  order  that  the  plaintiffs  may  have  the  advantage 
of  observing  the  result  of  experiments  in  turning  water 
from  their  ditches  in  time  of  scarcity  of  water,  I  will 
direct  that  the  defendants  give  immediate  notice  to 
plaintiffs  or  their  counsel  of  any  and  all  orders  hereafter 
made  for  that  purpose." 

The  order  "That  the  defendants  give  immediate  no- 
tice to  plaintiffs,  or  their  counsel,  of  any  and  all  orders 
hereafter  made  for  that  purpose,"  was  complied  with  by 
this  department,  through  a  desire  to  forward  the  ends  set 
forth  in  the  order,  though  it  is  believed  that  the  prerog- 
ative to  so  hamper  and  direct  the  actions  of  this  depart- 
ment does  not  belong  to  the  District  court. 

The  other  action  mentioned  was  brought  by  Win.  A. 
Hamill  and  the  Page  Water  Company,  in  the  District 
court  of  the  Second  judicial  district,  to  compel  the  State 
Engineer,  Superintendent  of  Irrigation  and  Water  Com- 
missioner of  Water  District  No.  7,  to  "permit  the  waters 
of  Clear  creek  to  flow  in  their  natural  channel,  so  that 
they  may  reach  the  head-gate  of  the  plaintiffs'  ditch, 
and  that  the  said  waters  to  the  amount  of  seventeen  and 
twenty-five  hundredths  cubic  feet  per  second  shall  be 
turned  into  the  plaintiffs'  ditch  to  be  used  for  domestic 
and  irrigating  purposes  upon  the  plaintiff  Hamill's 
lands."  To  this  end  an  injunction  order  was  issued, 
June  26,  1! 
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This  action  was  taken  by  the  plaintiffs  af^er  the 
defendants  had  refused  to  comply  with  their  demand  for 
water  for  their  ditch  known  as  the  Page  ditch,  the  dates 
and  amounts  of  appropriation  for  which  had  never  been 
determined  by  any  competent  court.  This  refusal  was 
based  on  the  grounds  that,  in  times  of  scarcity,  the 
waters  of  any  district  should  be  distributed  strictly  in 
accordance  with  the  decree  governing  the  dates  and 
amounts  of  appropriations  of  the  ditches  in  the  respect- 
ive districts;  and  that,  as  there  was  not  sufficient  water 
in  Water  District  No.  7  to  supply  the  ditches  embraced 
in  the  decree,  nor  even  to  supply  the  ditches  having 
priorities,  according  to  the  decree,  antedating  that 
claimed  by  the  Page  ditch,  to  wit:  November  15,  1873, 
the  said  ditch  was  not  entitled  to  water  under  the  law 
or  in  equity. 

The  commands  of  the  injunction  order  were,  of 
course,  observed.  Several  interested  parties  as  quickly 
as  possible  brought  the  matter  up  for  hearing;  where- 
upon the  court  modified  the  order,  but  in  effect  required 
of-  this  department  to  distribute  water  to  the  said  Page 
ditch  as  though  it  were  embraced  in  the  decree  and  were 
entitled  to  a  date  of  appropriation  of  November  15,  1873, 
and  to  a  quantity  of  water  amounting  to  17.25  cubic 
feet  per  second;  though  provision  for  a  rehearing  of  the 
matter,  upon  due  notice  to  interested  parties,  was  made. 

ESTABLISHMENT    OF   COUNTY    BOUNDARIES. 

Whenever  the  boundary  line  of  any  county  in  this 
State  shall  be  so  indefinite  that  a  portion  of  territory, 
by  reason  of  such  indefinite  description,  is  claimed  by 
two  counties,  and  such  fact  shall  appear  by  petition  of 
the  board  of  county  commissioners  of  either  county  to 
the  State  Engineer,  then,  under  that  enactment  of  the 
General  Assembly,  entitled  "An  act  to  provide  for  the 
settlement  of  disputed  county  boundaries  in  this  State," 
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approved  April  4,  1887,  it  becomes  the  duty  of  the  State 
Engineer,  in  connection  with  the  county  surveyor  of 
each  of  said  counties,  to  run  out  and  establish  such  line, 
as  nearly  as  may  be,  in  accordance  with  such  defective 
description,  and  to  fix  and  define  such  boundary  line  by 
plain  and  substantial  mounds  and  marks,  and  unmistak- 
able natural  monuments,  and  to  furnish  the  board  of 
county  commissioners  of  each  of  such  counties  with  a 
description  of  such  line  as  soon  thereafter  as  may  be 
practicable. 

A>  the  duties  devolving  upon  the  State  Engineer 
were  already  so  considerable,  it  is  to  be  regretted  that  in 
the  act  mentioned  provision  had  not  been  made  for  the 
appointment  of  a  deputy  to  represent  him  in  such  mat- 
ters. It  is  not  certain  but  that  the  State  Engineer  would 
have  been  warranted  in  appointing  a  deputy  to  act  for 
him  in  the  settlement  of  disputed  county  boundaries, 
but  rather  than  run  the  risk  of  having  an  expensive  sur- 
vey called  in  question  on  such  grounds,  it  was  deter- 
mined that  he  should  in  person  establish  county  bound- 
ary lines,  if  called  upon  to  do  so.  At  the  same  time  it 
was  recognized  that  in  this  formative  period  of  our  irri- 
gation development,  the  most  important  duties  the  State 
Engineer  could  be  called  upon  to  perform  were  those 
connected  with  irrigation  matters,  and  it  was  determined 
that  all  other  duties  must  yield  to  those.  As  the  defect- 
ive descriptions  of  the  boundary  lines  between  counties 
were  found  to  be  in  the  mountainous  portions  of  the 
State,  wheie  the  surveys  provided  for  could  only  be 
made  during  the  summer  or  fall,  the  latter  period  was 
set  aside  for  that  work,  being  the  time  when  the  State 
Engineer  could   be  better  spared  from  his  office. 

The  first  petition  for  the  establishment  of  a  county 
boundary  line  was  prepared  and  presented  by  the  clerk 
of  the  county  of  Gunnison,  in  accordance  with  the  action 
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of  the  board  of  county  commissioners  of  said  county,  set 
forth  in  the  following  minute: 

State  of  Colorado,  \ 

County  of  Gunnison,  J 

At  a  regular  meeting  of  the  board  of  county  com- 
missioners for  Gunnison  county,  Colorado,  held  at  the 
court  house  in  Gunnison,  on  Thursday,  the  twenty- 
eighth  day  of  July,  A.  D.  1887,  there  were  present,  A. 
K.  Stevens,  chairman;  J.  F.  Pearson,  commissioner, 
and  D.  C.  Scribner,  clerk,  when  the  following  proceed- 
ings, among  others,  were  had  and  done,  to  wit:  Whereas, 
there  is  a  dispute  as  to  the  boundary  line  between  Gun- 
nison and  Saguache  counties,  and  a  portion  of  territory 
is  claimed  by  each  of  said  counties;  therefore,  it  is 
hereby  ordered  that  this  board  petition  the  State  En- 
gineer, with  the  county  surveyors  of  each  of  said 
counties,  if  they  shall  appear  after  due  notice,  to  run 
out  and  establish  the  boundary  line  between  said  counties, 
and  to  fix  and  define  said  boundary  line  by  plain  and 
substantial  mounds  and  marks,  and  to  furnish  the  board 
of  county  commissioners  of  each  of  said  counties  with  a 
description  of  such  line,  as  provided  by  "An  act  to  pro- 
vide for  the  settlement  of  disputed  county  boundaries  in 
this  State,"  approved  April  4,  1887. 

And  the  clerk  is  hereby  authorized  to  make  and  sign 
a  petition  in  the  name  of  this  board,  and  on  behalf  of 
said  Gunnison  county,  to  the  State  Engineer,  to  run  out 
and  establish  said  county  line,  as  required  by  law. 

State  of  Colorado,  I 

County  of  Gunnison,  j 
I,  D.  C.  Scribner,  county  clerk  and  ex  officio  clerk  of 
the  board  of  county  commissioners  in  and  for  the  county 
and  State  aforesaid,  do  hereby  certify  that  the  annexed 
and  foregoing  order  is  truly  copied  from  records  of  the 
proceedings  of  the  board  of  county  commissioners  for 
said  Gunnison  county,  now  in  my  office. 

/;/  witness  ivhereof,  I  have  hereunto  set  my  hand  and 
affixed  the  seal  of  said  county,  at  Gunnison,  this  first 
day  of  August,  A.  D.  1887. 

D.  C.  Scribner, 

County  Clerk. 
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The  description  of  the  boundary  line  between  the 
said  counties  is  found  in  chapter  XXI.  of  the  General 
Statutes  of  Colorado,  entitled  "County  Boundaries.11 
It  appears  therein  that  the  counties  of  Gunnison  and 
Saguache  have  a  common  boundary  line  which  is  a 
parallel  of  latitude,  and  also  a  common  boundary  line 
which  is  a  meridian  of  longitude.  The  latter  line  is 
described  in  the  said  chapter  XXI.  as  the  one  hundred 
and  seventh  degree  of  west  longitude,  and  with  the 
description  thereof  there  has  been  no  defect  found.  The 
position  of  the  former  line,  however,  will  vary  with  the 
interpretation  put  upon  the  description  of  the  location 
of  the  initial  point,  from  which  that  line  is  said  to  run 
due  west.  It  appears  from  section  4  of  the  said  chapter 
that  this  initial  point,  if  it  may  be  so  called,  is  the 
north-west  terminus  of  a  line  running  north-westerly 
along  the  summit  of  the  Sangre  de  Cristo  range,  and 
that  it  is  designated  as  "the  top  of  the  range  at  the 
Poncha  Pass."  Notwithstanding  the  fact  that  the  sum- 
mit of  the  Sangre  de  Cristo  range,  in  the  vicinity  of 
Poncha  Pass,  is  clearly  defined,  being  not  less  than  two 
thousand  five  hundred  feet  higher  than  the  lowest  point 
on  the  crest  of  the  Poncha  Pass,  and  does  not  terminate 
at,  but  runs  beyond,  the  Poncha  Pass,  there  are  some 
who  so  interpret  the  description  of  the  location  of  this 
so-called  initial  point  as  to  hold  that  its  position  is  on 
the  Poncha  Pass  itself.  A  part  of  the  number  making 
this  interpretation  hold  that  the  position  of  the  so-called 
initial  point  is  immediately  adjacent  to  the  old  wagon 
road,  used  at  the  time  of  the  establishment  (by  descrip- 
tion) of  the  boundary  line  of  Saguache  county,  and  at 
the  highest  level  reached  by  said  road  in  crossing 
Poncha   Pass. 

In  support  of  which  interpretation,  it  is  urged  that 
such  was  understood  to  be  the  location  of  the  point  in 
question  by  the  members  of  the  legislature  describing 
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it.  But  there  are  others  of  this  number  holding' that 
the  position  of  the  initial  point  is  on  the  Poncha  Pass, 
who  place  it  at  the  lowest  point  on  the  summit,  crest  or 
water-shed  of  the  said  Pass.  Another  interpretation  of 
the  description  is  to  the  effect  that  the  nearest  point  on 
the  summit  of  the  Sangre  de  Cristo  range  to  the  Poncha 
Pass  should  be  taken  as  the  initial  point  from  which  to 
run  the  line  in  question.  These  interpretations  were 
fully  considered  by  the  State  Engineer  and  the  county 
surveyors  when  the  line  was  established  in  the  fall  of 
1887.  To  aid  in  understanding  the  description  set  forth 
in  the  said  section  4,  attention  in  the  report  made  to 
the  boards  of  county  commissioners  was  called  to  section 
20  of  the  same  chapter,  and  therein,  in  the  descrip- 
tion of  the  boundary  of  Lake  county,  from  which  Gunni- 
son county  was  taken,  it  appears  that  the  south  boundary 
line  of  Lake  county  ran  "east  along  the  north  boundary 
of  Saguache  county  to  the  top  of  the  range  at  the  Poncha 
Pass,  thence  north-easterly  along  the  summit  of  the 
range,  crossing  the  Arkansas  river  at  a  point  three  miles 
below  the  mouth  of  the  South  Arkansas  river."  The 
position  of  the  point  designated  in  both  of  said  sections 
4  and  20,  as  "the  top  of  the  range  at  the  Poncha  Pass," 
and  set  forth  in  each  of  said  sections  as  being  on  the 
north  boundary  of  Saguache  county,  is  more  definitely 
located  by  the  description  in  section  20,  in  so  much  as  it 
is  therein  set  forth  not  only  as  being  on  "the  top  of  the 
range  at  the  Poncha  Pass,"  but  also  on  the  summit  of 
the  range  that  runs  north-easterly,  crossing  the  Arkan- 
sas river  at  a  point  three  miles  below  the  mouth  of  the 
South  Arkansas  river.  Since,  by  section  4,  it  must  also 
be  on  the  summit  of  the  Sangre  de  Cristo  range,  it  fol- 
lows that  "the  top  of  the  range,"  means  the  top  of  the 
Sangre  de  Cristo  range,  and  that  the  so-called  initial 
point  is  at  the  intersection  of  the  lines  running  along 
the  summits  of  the  said  ranges. 
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The  test  of  the  definiteness  of  the  description,  and  of 
the  correctness  of  this  interpretation  thereof,  apparently 
lay  in  the  examination  of  the  country  in  the  vicinity  of 
Poncha  Pass,  for  the  purpose  of  determining  whether 
the  range  mentioned  in  the  description  as  the  Sangre  de 
Cristo  range,  and  that  described  as  running  north- 
easterly to  the  Arkansas  river  actually  existed,  whether 
their  summits  were  clearly  defined,  and  whether  the 
point  of  intersection  of  the  lines  along  their  summits 
could  be  determined.  Such  an  examination  was  made. 
The  summit  of  the  Sangre  de  Cristo  range  was  found  to 
be  clearly  defined,  as  before  stated,  in  the  vicinity  of 
Poncha  Pass,  as  was  also  the  summit  of  the  range  run- 
ning in  a  general  course  of  north  eleven  degrees  east 
from  the  Sangre  de  Cristo  range  to  the  Arkansas  river, 
and  intersecting  the  same  at  or  about  three  miles  below 
the  mouth  of  the  South  Arkansas  river. 

The  summit  of  this  range  was  also  clearly  defined, 
and  no  difficulty  was  experienced  in  locating  the  inter- 
section of  the  lines  along  their  summits,  as  they  met  at 
a  moderately  sharp  peak,  designated  as  Intersection 
Peak  on  the  plats,  furnished,  with  the  description  of  the 
line,  to  the  boards  of  county  commissioners  of  said 
counties.  On  those  plats  the  topography  of  the  country 
in  the  vicinity  of  Poncha  Pass  was  shown,  as  it  is  set  forth 
on  the  United  States  topographical  maps  prepared  by  F. 
Y.  Hayden,  from  United  States  surveys  in  1874-5,  and 
designated  as  ''Sheet  VII."  in  the  "Atlas  of  Colorado." 

After  due  consideration  of  the  description,  and  care- 
ful examination  of  the  topography  of  the  country,  the 
summit  of  the  so-called  Intersection  Peak  was  selected 
as  the  initial  point  from  which  to  project  west  the  north 
line  of  Saguache  county.  While  not  the  nearest  point 
on  the  summit  of  the  Sangre  de  Cristo  range  to  Poncha 
Pass,  it  was  the  nearest  point  from  which  a  range  ran 
north-easterly  as  designated  in  the  sections  before  men- 
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tioned.  This  matter  of  the  location  of  the  initial  point 
has  been  thus  fully  set  forth,  in  order  to  indicate' that 
the  important  duty  of  determining  its  position  was 
neither  hastily  nor  inconsiderately  performed,  and  the 
various  initial  points  claimed  by  parties  interested  were 
duly  shown  on  said  plats,  that,  should  the  matter  be 
taken  into  the  courts  as  provided  for  in  case  of  dissatis- 
faction, by  the  act  mentioned,  there  would  be  at  hand 
all  the  necessary  information  for  the  determination  of 
the  cause. 

Monuments  mark  the  line  at  frequent  intervals 
wherever  the  adjacent  land  is  of  such  value  as  to  indi- 
cate such  to  be  desirable;  while  at  the  eastern  end  of  the 
line,  for  a  few  miles,  where  the  expense  of  carefully  set 
monuments  would  have  been  very  great,  the  line  is 
described  from  the  government  monuments  on  Mount 
Ouray  and  other  peaks,  so  carefully,  that  its  location 
can  not  be  in  doubt. 

The  field  notes  and  plats  of  the  survey  are  on  file  in 
the  records  of  the  counties  and  in  this  office,  and  it  is 
not  thought  necessary  to  encumber  this  report  with 
them,  but  to  close  the  remarks  on  this  subject  with  a 
description  of  the  general  plan  of  survey.  The  general 
plan  adopted  in  making  this  survey  consisted: 

First — In  determining  the  latitude  of  the  initial  point 
on  the  summit  of  the  Sangre  de  Cristo  range. 

Second — In  determining  the  location  of  the  north- 
west corner  of  Saguache  county,  i.  e.,  of  a  point  on  the 
107th  degree  of  west  longitude  and  having  the  same 
latitude  as  that  of  the  initial  point. 

Third — In  establishing  the  107th  degree  of  west  long- 
itude between  the  north-west  corner  of  Saguache  county 
and  a  point  ten  miles  north  of  the  38th  degree  of  north 
latitude,  i.  e.,  south-east  corner  of  Gunnison  county. 

Fourth — In  establishing  the  parallel  of  latitude  run- 
ning east  from  the  north-west  corner  of  Saguache  county 
to  the  Snowy  range,  i.  e. ,  to  Mount  Ouray. 


PREFACE 

TO 

Chapters  II.,  III.,  IV.,  V.,  VI.  and  VII. 

These  chapters  are  confined  almost  entirely  to  state- 
ments of  facts  concerning  the  different  water  divisions 
and  water  districts  in  the  State.  Except  where  indi- 
cated, the  extracts  from  the  reports  of  the  water  com- 
missioners and  superintendents  of  irrigation  are  not 
always  verbatim,  but  it  is  believed  they  express  accu- 
rately the  opinions  of  these  officers  upon  the  matters  re- 
ferred to  by  them.  The  consideration  of  most  of  the 
questions  raised  by  these  officers  in  their  reports,  will  be 
found  in  Chapter  I.,  or  Chapter  IX.,  of  this  report. 
The  descriptions  of  the  water  divisions  and  water  dis- 
tricts in  Chapters  II.  to  VII.  are  not  given  with  that 
minute  particularity  of  wording,  and  reference  to  dates 
of  approval,  etc.,  with  which  they  are  set  forth  in  Chap- 
ter I.  hereof. 

The  statements  concerning  the  ditches,  and  the  use 
made  of  water  therefrom,  furnished  by  water  commis- 
sioners, are  not  to  be  regarded  as  perfectly  accurate. 
Various  causes  prevented  the  commissioners  from  ac- 
complishing the  ends,  in  this  direction,  at  which  they 
aimed,  but  these  statements  will  afford,  with  consider- 
able accuracy,  information  that  is  greatly  needed. 
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CHAPTER    II. 


Water  Division  No.  /,  South  Platte  Division.  —  Mr. 
Timothy  O'Connell,  Superintendent  of  Irrigation.  Ap- 
pointed April  22,  1887.      Residence:     Denver,  Colorado. 

Water  Division  No.  1  includes  all  water  districts  con- 
sisting of  lands  watered  from  the  South  Platte  river  and 
its  tributaries,  and  is  named  the  South  Platte  Division. 
This  water  division  contains  water  districts  numberd 
one  to  nine,  inclusive,  and  that  numbered  twenty-three. 
The  latter  district  was  created  by  the  Governor,  August 
30,  1888.  The  duties  of  the  superintendents  of  irriga- 
tion are  set  forth  in  the  preceding  chapter.  They  are 
more  arduous  in  this  division  than  in  any  other.  On 
January  9,  1888,  and  November  21,  1888,  Mr.  O'Connell 
filed  in  this  office  his  reports  for  the  preceding  irrigating 
seasons.  The  report  for  the  season  of  1888  includes  a 
list  of  the  artesian  wells  in  his  water  division,  concern- 
ing which  he  had  secured  statements;  a  tabulated  state- 
ment showing,  with  reference  to  each  ditch  in  his  divis- 
ion embraced  in  the  certified  copies  of  decrees  furnished 
to  him  by  the  clerks  of  the  District  courts,  the  name  of 
the  ditch,  the  name  of  the  stream  from  which  water  is 
diverted  by  the  ditch,  the  order  of  priority  of  the  ditch 
in  the  district,  the  dates  of  appropriations  of  water 
decreed  to  the  ditch,  the  number  of  cubic  feet  per  sec- 
ond decreed  to  each  priority,  the  summation  of  appro- 
priations decreed  to  each  ditch  and  the  number  of  cubic 
feet  per  second  appropriated  previously  in  the  district; 
a  similar  statement  relative  to  the  reservoirs  embraced 
in  the  certified  copies  of  decrees  furnished  him;  a  syn- 
opsis of  the  reports  of  the  water  commissioners  of  his 
division,  all  of  which  information  is  found  under  the 
heads  of  the  proper  water  districts  in  this  chapter;  to- 
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gether  with  remarks,  suggestions  and  recommendations, 
in  effect  as  follows: 

That  the  water  commissioners  of  his  water  division 
report  for  the  past  season  fair  crops,  considering  the  great 
scarcity  of  water;  that  the  authority  of  the  water  commis- 
sioners had  been  respected  in  all  of  the  water  districts, 
except  Nos.  7  and  5;  that  in  these  districts  some  of  the 
head-gates  were  tampered  with  after  having  been  set  by 
the  commissioners;  that  the  head-gates  of  all  ditches 
should  be  provided  with  locks,  the  commissioners  fur- 
nished with  duplicate  keys  thereto,  and  some  method 
adopted  of  holding  the  owners  of  ditches  responsible 
for  any  tampering  with  the  head-gates  after  they  have 
been  adjusted  by  the  commissioners;  that  there  should 
be  enacted  by  the  legislature  at  the  coming  session  a 
law  governing  the  distribution  of  water  for  domestic 
use;  that  the  services  of  the  water  commissioners  should 
not  be  limited  to  eighty  days,  but  provisions  should  be 
made  for  extending  the  time  of  their  services  when  nec- 
essity so  demands,  and  $7.00  per  diem  should  be  allowed 
them  when  engaged  in  the  performance  of  their  duties; 
that,  if  possible,  measures  should  be  taken  to  correct  the 
injustice  occasioned  by  decreeing  to  ditches  a  larger 
quantity  of  water  than  they  ever  applied  to  beneficial 
uses,  and  permitting  them  when  subsequently  enlarged 
to  appropriate  the  quantity  decreed,  at  the  expense  of 
those  who,  with  later  appropriations  according  to  the 
decrees,  were  nevertheless  the  first  to  utilize  the  waters 
of  the  streams  in  irrigation, and  that  many  other  matters 
relative  to  irrigation  demand  the  prompt  consideration 
of  the  legislature. 

Water  District  No.  1 — Amos  A.  Smith,  Water  Com- 
missioner. Appointed  May  18,  1887.  Post-office  ad- 
dress, Sterling,  Colorado. 

Water  District  No.  1,  consists  of  all  lands  irrigated 
from  ditches  taking  water  from  the  South  Platte  river 
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and  its  tributaries,  between  its  intersection  with  the 
State  line  of  Colorado  and  Nebraska  and  the  mouth  of 
the  Cache  la  Poudre  river. 

A  plat  of  this  water  district,  prepared  from  the  report 
of  the  water  commissioner  thereof,  is  given  in  Part  II.  of 
this  report. 

Mr.  Smith  reports  for  the  year  1887,  that  he  was  first 
called  to  distribute  water  on  June  23,  and  that  he  was 
employed  during  that  year  thirty  days  in  the  perform- 
ance of  his  duty. 

Mr.  Smith  reports  for  the  year  1888  (inter  alia),  that 
he  was  first  called  out  in  the  performance  of  his  duty  on 
May  18,  the  call  coming  from  ditches  in  Logan  county; 
that,  on  examination,  he  found  the  water  in  the  stream 
very  low,  only  thirteen  cubic  feet  per  second  coming 
into  the  district;  that  this  by  seepage  had  increased  to 
seventy-four  cubic  feet  per  second  at  the  head  of  Weldon 
Valley  ditch,  twenty  miles  to  the  east;  that  it  was  neces- 
sary to  close  all  the  ditches  in  Weld  county  to  supply 
ditches  lower  down  on  the  South  Platte  with  water  for 
domestic  use;  that  this  was  unsatisfactory  to  all  con- 
cerned, owing  to  the  great  loss  occasioned  by  evapora- 
tion and  the  seepage  of  water  into  the  sand  in  the  bed 
of  the  channel;  that  the  waste  seemed  to  be  fully  one- 
half  of  the  water  turned  down;  that  the  actual  time 
employed  in  the  distribution  of  water  during  this  sea- 
son was  eighty-six  days;  that  his  assistant  at  the  head 
of  Beaver,  Box  Elder  and  Bijou  creeks,  located  at  Elbert, 
in  Elbert  county,  was  employed  fifteen  days;  that  J.  L. 
Kirby,  his  assistant  for  Logan  county,  had  made  no 
report;  that  the  commissioner,  if  authorized  to  rotate 
the  water,  could  accomplish  much  more  with  the  water 
coming  into  his  district  than  by  distributing  it  in  ac- 
cordance with  priority  established  by  the  decrees;  that 
his  district  is  so  large  and  the  expenses  connected  with 
his  duties  so  great  that  the  salary  of  $5  for  each  day 
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actually  employed  in  the  work  of  distributing  water  is 
not  sufficient  remuneration  for  the  services  rendered; 
that  his  actual  expenses  for  traveling  during  the  season 
last  past  were  $167.35;  that  the  period  of  eighty  days, 
specified  in  the  law  as  the  time  which  water  commis- 
sioners may  serve  during  each  irrigating  season,  is  not 
sufficiently  long;  that  the  following  particulars  concern- 
ing the  ditches  and  the  use  made  of  water  in  his  dis- 
trict are  estimated  after  securing  all  the  assistance  pos- 
sible from  the  ditch  owners  and  superintendents  of 
ditches,  who  were  not,  however,  willing  to  afford  much 
information  concerning  their  ditches  and  the  crops  irri- 
gated therefrom: 
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TATEMBNT    CONCERNING    DITCHES    in*    WATER    DISTRICT.  No.    1. 
BY    THE   WATER    COMMISSIONER. 


NAME    OV  DITCH. 


o  Z  5 


,0.0  Q 


;  5g  J  I55 

Hoover 8oo 

South  Platte 9  6,°°° 

Pawnee 23  30,000 

Sterling 15  5, 000 

Tetzel 6  1,500 

Schneider 5  3,°oo 

Illinois 4  2,000 

Putnam 9  2,560 

Henderson  &  Smith    .    .  3  Soo 

Weldon  Valley 16  7,000 

Platte  and  Beaver  "Main  25  20,000 

Platte  and  Beaver  Supply  25  15,000 

Low  Line 6  2.300 

Fort  Morgan 25  20,000 

Hardin 3  50° 

Deuel  &  Snyder     ....  7  2.500 

Iliffand  Platte  Valley  .  .  14  10,000 

Sterling  Xo.  2 7  6,000 

Springdale 20  5,000 

Riverside 5%  2,000 

Beaver .  5  4.000 

Island  Farm 5'2  3,000 


/.  z—  0 

0  «•** 

"'  a  A  '~ 

u  u^  —         u , 

gu  21«         5 
v  *  -so        * 


Se 

-  u 


u. 


50  300  100 

100  1S0  500 

,300                 50  700  1.500 

700  4,000  500 

So                   .    .  1,000  50 

100  200  100 

50  800  35 

140  1,100  120 

80  320  80 

100                 50  20c  3,000 

300  500  1,500 

250  .    .        .    .  700  1,000 

80  500  200 

,200  2,000  5,000 

50  200  100 

100                   1  500  200 

100  ....  2.000  200 

100  1.  Soo  450 

50  200  150 

50  1. 000  25 

80  320  200 

40  600  150 


So  that  there  were  irrigated  in  this  district,  during 
the  year  1888,  from  238  miles  of  ditches,  5,100  acres  of 
alfalfa,  101  acres  of  seeded  grasses,  19,120  acres  of  nat- 
ural grasses,  and  15,160  acres  of  other  crops,  making  a 
total  of  39,719  acres,  while  the  area  of  land  that  could 
be  irrigated  in  this  district  under  the  ditches  already 
constructed  is  about  150,000  acres. 
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WATER   DISTRICT  No.  2. 

Water  District  No.  2 — Jerry  McCarthy  and  Joseph 
H.  Hodgson,  Water  Commissioners, — Mr.  McCarthy  was 
appointed  April  11,  1887,  and  he  was  succeeded  May  28, 
1887,  by  Mr.  Hodgson,  whose  address  is  Denver,  Colo. 
Water  District  No.  2,  consists  of  land  irrigated  from 
ditches  taking  water  from  the  South  Platte  river  and  its 
tributaries,  excepting  Big  Thompson,  St.  Vrain  and 
Clear  creek,  between  the  mouth  of  the  Cache  la  Poudre 
river  and  the  mouth  of  Cherry  creek.  A  plat  of  this 
water  district,  prepared  from  the  report  of  the  water 
commissioner  thereof,  is  given  in  Part  II.  of  this  report. 

Mr.  Hodgson  reports  for  the  year  1887,  that  lie  en- 
tered upon  the  duties  of  his  office  May  29;  that  he 
appointed  Mr.  Van  B.  Kelsey  his  assistant;  that  Mr. 
Kelsey  served  in  this  capacity  thirty-seven  days;  that  a 
rating  station,*  if  established  at  Denver,  would  greatly 
aid  him  in  the  distribution  of  water  in  his  district  by 
affording  him  information  as  to  the  amount  of  water  at 
his  disposal;  that  the  ditches  below  Platteville  did  not 
require  his  attention,  being  supplied  with  water  seeping 
from  the  ditches  near  Platteville,  and  water  carried  into 
the  South  Platte  by  the  Big  Thompson  and  St.  Vrain; 
that  if  the  demands  for  water  for  domestic  purposes  were 
complied  with,  there  would  remain  no  water  in  his  dis- 
trict in  times  of  scarcity  available  for  irrigation;  that 
he  was  greatly  inconvenienced  in  the  performance  of  his 
duties  by  the  filling  up  of  the  heads  of  the  ditches  in 
his  district  with  sand,  thus  vitiating  the  rating  records 
furnished  him  by  the  State  Engineer;  that  the  following 
particulars  concerning   the  ditches  and   the  use  made  of 

♦Note. — A  station  was  established  on  the  South  Platte,  at  Denver,  in  1888,  and 
was  of  some  service  to  the  Commissioner  of  Water  District  No.  2  The  channel  of 
the  Platte  at  Denver,  is,  however,  so  sandy  and  so  subject  to  change,  that  without  a 
considerable  expenditure  of  money  a  satisfactory  gauging  station  can  not  be  estab- 
lished at  this  point. 
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the  water  in  his  district,  directed  by  the  State  Engineer 
to  be  reported  upon,  are  as  accurate  as  it  was  possible  to 
obtain  them. 

STATEMENT    CONCERINING    DITCHES    IN    WATER   DISTRICT   No.   2,    HV 
THE   WATER   COMMISSIONER. 


NAME    OK    DITCH. 


Burlington  ditch 
Hodgson  ditch  .  . 
Btman  ditch  .  .  . 
Backers  ditch  .  . 
Dugan  ditch  .  .  . 
Brantner  ditch  .  . 
Fulton  ditch  .  .  . 
Brighton  ditch  .  . 


Farmers'  Independent  ditch    .    . 

F.  E  W.heeler  ditch  and  Elwood 
ditch  combined. 

Hill  Side  ditch 

Clear  Spring  ditch  , 

Lupton  Bottom  ditch 

Meadow  Island  ditch 

Meadow  Island  No.  2,  ditch  .  .    . 

Platteville  ditch 

Lower  Latham  ditch 

Union  ditch 

Evans  No.  2,  ditch 


Showing  that  there  were  irrigated  in  Water  District 
No.  2,  from  about  150  miles  of  ditches,  10,494  acres  of 
alfalfa,  1,482  acres  of  seeded  grasses,  14,590  acres  of 
natural  grasses,  and  18,582  acres  of  crops  other  than 
grasses;  making  a  total  area  cultivated  in  1887  of  45,148 
acres. 
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Mr.  Hodgson  reports  for  the  year  1888  (inter  alia), 
that  he  was  first  called  upon  to  distribute  water  April  23; 
that  he  had  been  employed  in  the  discharge  of  his  duties 
eighty-three  days  up  to  the  date  of  his  report,  which  is 
August  18;  that  Mr.  E.  C.  Osborne  had  acted  as  his 
assistant  during  the  season  last  past;  that  there  had 
been  but  a  very  small  supply  of  water  in  the  district 
during  the  season;  that  with  the  exception  of  a  few 
days,  from  May  6  to  June  4,  there  had  never  been  suffi- 
cient water  in  the  river  to  supply  the  first  appropriations 
of  the  ditches  drawing  water  therefrom;  that  the  crops 
had  consequently  suffered;  that  he  was  not  greatly 
troubled  by  the  unlawful  interference  with  head-gates 
after  he  had  adjusted  them;  that  legislative  provision 
should  be  made  whereby  the  owners  or  managers  of 
ditches  should  be  responsible  for  any  change  in  their 
head-gates  after  having  been  set  by  the  State  officers  in 
charge  of  the  distribution  of  water;  that  the  supply  of 
water  in  the  tributaries  of  the  South  Platte  could  be 
augmented  at  small  cost  by  the  conveyance  of  water  by 
artificial  channels  from  just  below  the  high  snow  drifts 
on  the  west  side  of  the  peaks  of  the  Continental  Divide 
through  the  passes  onto  the  eastern  slope  of  the  range; 
that  a  comparison  of  the  report  of  this  year  with  that 
of  the  previous  year  will  show  that  the  acreage  of  alfalfa 
is  rapidlv  increasing,  and  will  soon  be  the  principal  crop; 
that  not  more  than  one  third  of  the  land  under  ditches 
already  constructed  in  this  district  is  in  cultivation;  that 
the  following  particulars  concerning  the  ditches  and  the 
use  made  of  water  in  his  district  for  the  year  1888  is  ap- 
proximately correct: 
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STATEMENT    CONCERNING     DITCHES    IN    WATER     DISTRICT    No.    2,    BY 
THE   WATER   COMMISSIONER. 


w. 

0 

OjgTJ 

o-r 

0 1 . 

|1 

ber  of  acres 
ed  grasses,  c 
Kin  alfalfa,  i 
d  therefrom. 

acres 
sses  i 
from 

acres 
ps    i 
efrom 

NAME   OF    DITCH. 

in  g  S 

ber  of 
er    cro 
Cd  ther 

b3  fc 

a  •os  « 

oS  * 

s~  *A 

|-3fl 

J,  S  «  he 

i«a 

3  0  M 

Beemau 

600 

300 

500 

1,000 

25 

330 

45 

Dugan    

Clear  Spring 

El  wood  and  Wheeler  combined 

Meadow  Island 

Meadow  Island  No.  2 

Fulton 

Farmers'  and  Gardners   .... 

Brighton      

Buckers 

Independent  

Latham 

Union 

Jay  Thomas 

Hewes  &  Cook 

Big  Bend 

Evans  No.  2 

Burlington 

Brantner  

Lupton  Bottom 

Hill  Side 


100 

40 

100 

3.600 

50 

740 

1,406 

1,982 

465 

929 

75 

150 

100 

506 

650 

7S0 

140 

600 


816 


700 
560 
95o 
240 
75o 
,030 


150 


396 
815 
,235 
225 
340 
290 
530 


830 
1,500 


60     I 


40 

150 

140 

3io 

3,550 

167 

675 

1 ,  107 

G546 

1-334 

2,669 

150 

260 

250 

800 

1,700 

I.400 

460 

950 


So  that  there  were  irrigated  in  Water  District  No.  2, 
during  the  year  1888,  13,163  acres  of  alfalfa,  1,746  acres 
seeded  grasses,  other  than  alfalfa,  12,121  acres  natural 
grasses  and  19,203  acres  in  crops  other  than  grasses, 
making  a  total  area  irrigated  of  46,233  acres. 


134 


STATE    ENGINEERS    REPORT 


- 

O 

y 

> 

{- 

o 

u 

u 

3 

a 
- 

:- 

'— 

0 

- 

w 

^ 

x 

- 

:- 

u 

h 

H 

O 

M 

* 

r* 

X 

>F- 

W 

2 

u 

-.< 

a, 

EzJ 

" 

H 

g 

>■ 

Z 

pq 

% 

£ 

v. 

> 

Q 

/■ 

B( 

H 

/ 

^1 

< 

JD 

£ 

— 

(ti 

H 

O 

u 

z 

.r. 

/ 

"-• 

- 

•J 

/ 

2: 

- 

at 

H 

M 

fc 

j- 

«• 

r. 

•^ 

x. 

/. 

3 

w 

H 

Q 

< 

fc 

tf 

j- 

:/ 

2 

X 

Ok 

0. 

Pm 

< 

_ 

0 

X 

/. 

X 

r. 

= 

a 

H 

a 

CQ 

> 

0 

c 

P 

'- 

w 

a: 

*•> 

< 

0 

jouistp  ui 
Aiuoud  "jo  iapab 

■joujsip 
ui   pa^BudoaddB 
A"isnoiA3jd     i3} 
-ba\  jo  133J  oiqro 

M 

PO        -0 

lO        vC 

r> 

30 

CT 

O          - 

P)         ro 

t^        1/}       vO         CJ\        ©>        •-        vO        vO         «         «-"         -<T        1^ 

t-«\orocNC>MOt^'-'t^or^ 

C7»       f^        1-         I*         "*■        r^-        ->3-        f",      00         0-        lO        fO 

N        t^        O*       O       tJ-      VO        o«        OOvo        <3\       W) 

MMCiA9-<t-9-lO 

aiOAaasaa 
ao    ibubd    'iprip 

qOB3     OJ    S33J33p 
JO           UOpBUlUIIlS 

Ajuoud 
ipsa  01   pa'aaSap 
puooas    jad    jaj 

-BA\  JO  }33J  oiqio 

r-»     00       ►*       roo       n       mo       100       popouo 
O      r^       r*j      1/-.       r^      ts      vo        5>      *      h      io       r^      r-» 

DATS  OF   AP- 
PROPRIATION. 

Q         CM          r*J        f>        r* 
vO        vO        vO        VO        vO 
00        30        00        00        CO 

'u         >»       h         >,        > 

£,        "^           CO           CO           CI 

<    ^   ^    s    *» 

§  s  s 

'          °"           Q.          CO 

June      1,  1865 
Nov.    20,  1865 
May       i,  1866 
May      3,  1866 
May       5.  1866 

STREAM     KKOM    WHICH 
WATBB    IS  TAKEN. 

- 

1 

1 
• 

£ 

: 

c 
•r 

X 
J 

] 

a 

c 
a 

4J 

a 

E 

! 

C 
1 

1 

a 

- 

s 

c 

1 

"o 

a 

1 

K 

s 

E 

I 

South  Platte      .... 

South  Platte 

South  Platte 

South  Platte 

NAME  OF  DITCH,  CANAL  OK  RESERVOIR 

1 

1 

S 

1          CI 

1    p 

« 

b 

c 
b 

1 

_b 

T 

;       _4 

5     I 

i    z 

i  i 

5      5- 

c 

1 

a 
1 

I   4 
1 

1 

"r 

< 

I 

c 
U 

< 

i 
b 

c 
0 

J 

1     1 
j      IC 

:  f 

5       T 

i         4 
i        I 

•     £ 
\     * 

:    4 

!       J 

0 

■     « 

!     - 

•     j 

;    I 
'    \ 

i 

1 

|       t 
>       T 

'        C 

<     c 

•  J 
1.     b 

T 

•  pc 

I 

X 

B 

S 
b 

5       4 

r 

c 
."£ 
X 

C 

1.      : 

1    s 

& 
4 

:- 

f 

- 

a 

1 

E 

: 
,E 

:- 

C! 

0 

!  :> 
■  1  $ 

4;       c 

!  1 

1  5 

^s    § 

O       to 

xi      9 

CO        ^ 

WATKR    DISTRICT    NO.    L\ 


85 


5    3 


?    5 


^O        vS        vo 


eg     R. 


8g    % 


9 


« 

* 

- 

00 

r^ 

N 

^O 

M 

> 

M 

^r 

o 

lO 

- 

oo' 

rO 

ro 

CO 

oo 

N 

M 

tt 

(N 

ifl 

t-~ 

o> 

_ 

r^ 

N 

N 

c 

N 

c 

TJ- 

0 

'r. 

<N 

r<0 

r^ 

r^ 

re 

M 

m 

^ 

^ 

r 

& 

Jn 

r^ 

r-~ 

r^ 

r^ 

r^ 

r  » 

r-- 

t- 

r- 

t-~ 

r^ 

r^ 

t^ 

i  >■ 

* 

30 

oo 

00 

00 

cr 

00 

ae 

oo 

00 

oo 

'± 

00 

BO 

00 

00 

oo 

g    s 


a    A 


orj       ! 


M      -J       -J 
3         U         G 

<      C      O 


x     O 


a      s 

> 

x     "So 


Oh        «        S- 

X      £      ■£ 


C3         3 

J=      So 


Ch      Ch      Ch      Ch 

js     x     fi     x 


3        3 

'X     -x 


£   2   -5   5 


C      o     5 


°  £ 

3  « 

£  5 

3  *. 

O  £ 


,M 

o 

o 

T3 

£ 

p 

CC 

w 

£ 

M 

I  i 


CMS 


K     K 


^  f  a 

m  pq  pq 

HJ  V  V 

X  X  X 


CJ 

0, 

0 

7. 

55 

0J 

o 

U 

u 

•/; 

r-1 

o       ~- 


3         3         =         3 
O         O         O         3 

co     eo     cfl     co 


u 

n  „ 

-r 

£ 

> 

<U    g 

« 

3 

*& 

y 

u 

1* 

5 

X 

bf 

CO 

pq 

.— 

— 

H 

1  36 


STATE  ENGINEERS  REPORT. 


•joi-USip  UI 
Xjuoud  jo  iapjb 

JDU^Sip 

ui  pa^BudojddB 
X{snoiAijd  id) 
-ba\  jb  }95>j  3iqn^ 


aiOAjasaa 
jo    ibubo    'ipjip 

U.0B3    O}     S33JD3p 

jo        uopBiuinns 
Ajuoud 

ipB3    O)    p33JD3p 

puooas    aad    ja; 
■bm  jo  yaaj  aiqno 


5  3 

h  - 


■*       ■*■«»■       >o 


£    % 


00        00  O        ON 


t~»      op       f~.       m      vc        ir.       ir. 
-       o       ►<      o       -      •/-.      o 

^*       00*         O         **■       NO         -         M 

in     m      tN       o     *o      ♦     in 

o      io 

O         00 

2"     "^ 

8 

» 

8 

« 

R 

Tj- 

0) 

a 

a 

(Z 

s 

55 

00 

8 

8 

ir 

£ 

10 

A 

X 

- 

<r. 

fl? 

r^ 

r*> 

►; 

r~ 

M 

n 

UO 

'.- 

--' 

vO 

IB 

£ 

r^ 

r^ 

or 

<~ 

T 

r^ 

I   - 

00 

X 

K 

£ 

r 

00 

oo 

oo 

OC 

X 

s 

00 

K 

_       -       o 


o      & 

x.    3 


?3U 


-/ 

-  e 

£  * 

m  — 

§  a 

(I 

L 

li 

u 

b 

u 

IJ 

tj 

■j 

u 

o 

U 

u 

(U 

v 

2 
3  - 

■ 

- 

- 

c« 

M 

- 

- 

~ 

- 

- 

ed 

id 

■ 

- 

--3 

k 

a. 

- 

Oh 

b< 

0- 

- 

Ch 

0, 

^ 

Oh 

tv 

- 

- 

& 

M  < 

ja 

A 

A 

- 

hC 

* 

.n 

A 

X 

.e 

X 

£ 

— 

A 

A 

3        5        3         3         3         3 

o      o      o      o      o      o 
•r.     -/.     •/.      r. 


f.         3         u 


O       __ 


bo 
u 


r-    w    S 


a     ^ 


WATKK    DISTRICT    NO.   2. 


13 


"    ft 


«      R 


qo      a 


s 

N 

-1 

58 

3 

VO 

a 

so' 

oT 

5 

R 

1 

00 

oo 

K 

00 

00 

Z     o     p.     o 
C      £      <      £ 


Ok        Ph        Oh 

j=     £     js 


9       = 
3        0 

X      s. 


X       t 


138 


STATE    ENGINEERS    REPORT. 


O 

o 

*— < 


W 

o 

c 

CJ 

w 


- 

2    W 
H    Q 


_• 

- 

■ 

0 

o 

"rt 

_j 

u 

'J 

IMANT. 

6 

9, 

a 

0 

- 

'5 

> 

I 
i 

c 
7 

u 

—   - 
CJ  o 
1  "C 

*3 

"5 

X 

1 
C 

X 

■c 

I 

■gfi 

< 

- 

0 

- 
- 

< 

It 

y. 

•a" 

y 

X 

*' 

- 

'E 

C« 

■ 

|s 

- 
v. 

- 

u 

•J 

- 

1/ 

O 

A 

x 

H 

H 

W~ 

.    -  —  — 

>  -  u  - 

-^4;        cj 

8 

g 

8 

8 

Capa 
claim 
cubic 

1^. 

/ 

X 

o 

r~~ 

~ 

^ 

of  con 
cemen 

work 
•reon . 

S 

5o 

5 

N 

- 

KP«~s 

|6oj 

o 

U 

f. 

o 

S  =  s  ° 


35  *-s 


—      i      '-1      c 
0      £      Q      " 


g       u        u 

y    Q    Q 


si  :|S 

W     cy     -65 

§  S  -53 
■  •=  V* 
x  a  -o-g  •= 

u  •-         S   ii 
AT      gtj   £ 


u        ° 


Q 


-8    • 

S»         rt 


O  cy       5 

>  ^     2 


■  B 
ft  t 

rt 


— 
■r  B  B-d 

£fc-8« 

cu   «3    o  *»" 

JC  u   O   (LI 

V  wo.. 

v^  eJH 

t;  CU   rt  JO 

cy.cu  o  = 
=      S  ° 

ill! 
^*! 

*o"88 


*« 


..  a'u  be 

~  -  >  ■- 

c  ■ 


>,  5  .h 
u  o  p  * 

x  rt  njja 


a;  «  S  f 


S     •  d 

s  «i  o  s 

g) 

rt 


s    s    s 


d  v  ^  v  ^  v 

a^  a  <«  a  >> 
'Si   Ttn   :Ji   : 

u  O  u  0  u  O 

ijj  S CJ  CO 

rt  -g  «  -^  rt  t; 

s  a  •  a  s  a 

i>  a.u  a u  a 

H      5-      r- 


8     8     8 


JO      o       o 


oo      oo      ce      oo 

uo    io    io    r 


CJ  U  CJ  O 

o    o    z    y. 


cj       •-        « 


cy  X 
CU    T3 


x   a 

as 


^  o 

■"-         "So 


WATER    DISTRICT    NO.    2. 


131) 


o 
X 

y 

2 


'Si 


W 


< 

g 

5 

o 

o 
u 

w 


o  3 

M  si 

^  W 

Q  W 

w 

Bi 


/ 

00 

M 

3! 

< 

a 

a 

=5 

'aimiim 

^JE 

l/i 

^ 

v£> 

lO 

c 

o 

ro         u-; 

jad    siioubS 

H 

m  Avoy  in^ssjj 

!^ 

£ 

£ 

* 

* 

£ 

£ 

^ 

^ 

£ 

t^ 

t--.      r- 

r 

t^. 

vc 

\c 

\C 

VO 

>o 

v£> 

^c 

o 

vO 

VO 

o 

H 

pe 

sc 

a 

K 

35" 

« 

a 

X 

PC 

P< 

R 

3J 

X 

a 

£ 

£ 

fe 

^, 

Z 

fe 

^ 

z 

» 

< 

u 

r^> 

n 

cs 

CO 

H 

C*3 

M 

J 

h 

fH 

h 

U 

J-. 

t_ 

h 

f_ 

f_ 

y 

M 

oo 

M" 

ON 

io 

t-~       « 

rO        O^ 

«*)       ro 

"-1 

c 

» 

w 

c 

c 

O 

t 

o 

& 

t 

t 

4> 

<U 

a. 

<L» 

1 

Cf 

X 

X 

en 

Jl 

tc 

7 

X 

7 

'/. 

7 

CO 

* 

•AYOIJ 

V£ 

fl 

c 

o 
in 

« 

pa 

p-imx 

m       to       <N 

lO      *i- 

H  fa 

•AiOIJ 

lO 

00 

,8 

C 

3 

fa  S= 

puooas 

w 

^ 

<* 

ro        w 

w 

■AVOTJ 

ro       O        C        u~ 
o       m      lo      r-» 

& 

-* 

O         O 

C 

OO 

;said 

(133J  "1) 

0\      o       o 

s 

Tj" 

« 

1/1          lO 

5 

ft 

'3SBD J 

o  q;Sua'i 

P) 

u-5         «f 

(S3 

i/5      ro      ro 

n 

. 

rf 

■* 

ro        fO 

-ipui 

Si)    '3SBD 

lajatneia 

joaaaqi 

VC 

C 

t>»       o 

M 

00 

1 

\o 

lO         « 

|        8 

q;d 

3P    I^lOX 

U"i        rO        <N 

l/~> 

c-- 

« 

ro 

in 

ro        ro 

. 

4 

( 

D 

• 

r. 

: 

4 

; 

4 

< 

5 

3W 

— 

i 

a 

» 

5* 

a 

5 

8 

X 

5 

'A. 

1 

PC 

B 

p 

U 

n 

i 
5 

c 

0 

0 

5 
C 

V 

S 

^C 

s 

0 

1 
Cfl 

^ 

< 

a 

^ 

A 

w 

r 

•u 

Q 

.     CJ 

•^ 

140 


STATE    ENGINEERS    REPORT. 


J5(l      SIIO|[bS 


N  P< 


LO 


-  8 


Avoy 
P-»MX 


A\oy 
puooas 


.woy 


■r.     r.     <r.     'X 


5    3 


(}33J  UI) 

'3sbd  jo  q^Su^i 


RE  R 

p«c-<r.£.-OOCO.£aoocmQ~ 

1/5              jj      5(     >c       ";      i<!      c,      jj              m      T      —  a> 

So  o 

?????????%£'??       -  L*  > 

i-t^r^i^r^-oo       n      rr      Tf      i>      i^     co       f^-ir.  i^  ._ 

fe    z    Sd    Z    fe    55    v.    /    y    y    y,    y    fe    *  *>  ad 

M        m        -        cT       fi        <n        CI        pi"       oT       pf       pT       qj  pi"  _T 

h      H     t«*     frl     fr«"     H     H     H     H     H     fr'     H      H      <§  f-'  *^ 


i/j 


t.       "> 


•(S3 

-ipui  ui)  '3SBD 

JO  J313lUBia 


•joaaaqi 


cn 

n 

OH 

0 


i*j     n      to     «      m 


oo       o      vo       io      m      i  -     ■.= 

—         O         —         p'I        tj- 
CN         PT I        ■«*■        i-         rO 


£  § 


";  *  tO  IO  Tf  K)  «  -«»-P-, 


•r;         (Li         S         dj         U 


j2         O         ** 


£   d 


c 


3  ^  S 

&  1  2 

§  2  "S 

cb  a  a 


WATER    DISTRICT    No.   2. 


141 


IS 


53 

1 


£    iS 


c       o 


V 

£ 

* 

£ 

£ 

* 

£ 

* 

£ 

£ 

fe 

fe 

£ 

V 

Im 

£ 

t-^ 

s 

r» 

t-» 

r^ 

1  X 

r^ 

vO 

■c 

ic 

a 

e 

vO 

>c 

VC 

ic 

>£! 

^ 

— 

*j 

0; 

a: 

as 

as 

as 

as 

as 

as 

OS 

as 

as 

OS 

OS 

z 

u. 

i 

E 

g 

g 

-x 

X 

x 

X 

x 

X 

Cfl 

en 

en 

en 

en 

en 

a 

CO 

od 

en 

en 

en 

en 

M  M  M 


H    t«     H    J" 


ft        u 


u 
n 

o 
en 

6 
u 
x 

u 

X 

o 

V 

en 

• 
X 

cJ 
X 

O 
V 
X 

6 

<u 
X 

c, 

d 
u 

X 

< 

X 

t^ 

c3 

CJ 

V 

cJ 

S 

is; 

^ 
fe 

be 

< 

(J 

z 

'J 

up 

£ 

o 

ID 
(S 

00 

1 

8 

s 

l/> 
IT 
CN 

oc 

to 

CN 

1  - 

c 

8 

3 

o 

00 
M 

in 

CM 

8 

§■ 

rO 

<N 

IT 

c 

2" 

3 

CN 

s 

§ 

eg 

8 

CN 

<* 

m 

1/ 

f 

J       o 

00 

5         - 

O 
00 

00 

9 

VO 

IT 

2 

C 

CN 

;  - 

o 

a 

5- 

3- 

O 

1 

c 
c 

in 

OC 

in 

1/3 

CN 

c 
p 

§ 

3- 

o 

CM 

in 

CN 

CM 

m 

rt 

i 

CN 

_ 

in 

11 
o 

n 

I* 

5        <*J 

- 

IN 

to 

<S 

- 

r«5 

« 

- 

N 

-"' 

pi 

_- 
-■" 

cn 

CN 

to 

ro       m       CN       OC         <-0      vc 


o       -«tocvo       m      -a-     00       - 

O         CN  PO         O  r^TfOOOC 

■3-      r-.      t«;      in      -       -q-      -3-      ro 


M 

0 
0 
CI 

'J 

u 

gg 

,2 

— 

+j 

S 

ft 

w 

X 

o 
u 

c 

o 

u 

u 

o 

X 

H 
CC 

E 

^ 

ao 

o 

0 

< 

= 

*£ 

—1 

<; 

p 

X 

Q 

< 

<      E 


142 


STATE    ENGINEER  S    REPORT. 


i 

e 

J  -3)11111111 

J3Cl     S  II  O  J  J  B  2 

y. 

:- 

s 

:- 

CO 


o 


8    S 


".  —  N 


X      -      z 


s        I        <        1 


?  p  ? 

i~      oo       cc 


s    « 


Q  < 


Eg 


•Moy 
puoooy 


\\\oy 


•(jaaj  ui) 
'0SB0JO  mSti^'i 


g 

o 

r* 

n 

§ 

ir. 

?r 

* 

N 

— 

CN 

r*3 

ro 

c 

q 

8 

0 

u~. 

O 

•«r 

*  8  * 


-1(0111    Ul)   '3SB0 
JO  J3}3UIEl(J 


joaaaq; 
mdap   pjy>JL 


0 
en 

- 


-      a       * 


u 


— 
N      s 


U     s.    «     (j     *     £     C     5     CJ     a 
fc    S    £     /■     S     c     <     3     £     u 


fu    a<    g    h?    m    a 


£    ft 


O 

Si 


WATER     DISTRICT    NO.   3.  143 

LIST      OF      DITCHES      IN     WATKR      DISTRICT     No.    2,     RATED     BY     TIIH 
STATE    ENGINEERING    DEPARTMENT    DURING    1887    AND    U&8. 


NAME  OF   DITCH  OR   CANAL.  DATK  Of    GAUGING, 

Brantner  ditch July  II,   1887 

The  Fulton  ditch July  14, 

Partners'  Independent  ditch May  31, 

Bucker's  ditch June    1, 

The  Beeman  ditch June    1, 

Meadow  Island  ditch      June   1, 

Evans  Ditch  No.  2 June    1, 

The  Brighton  ditch June  2, 

Brantner  ditch June   2, 

WATER   DISTRICT   No.  3. 

Water  District  No.  j — John  L.  Armstrong,  Water 
Commissioner.  Appointed  March  12,  1887.  Address, 
Fort  Collins,  Colorado. 

Water  District  No.  3  consists  of  all  lands  irrigated 
from  ditches  taking  water  from  the  Cache  la  Pondre  and 
its  tributaries.  A  plat  of  this  water  district,  prepared 
from  the  report  of  the  water  commissioner  thereof,  and 
a  graphical  description  of  the  discharge  of  the  Cache  la 
Pondre  is  found  in  Part  II.  of  this  report. 

Mr.  Armstrong  reports  for  the  year  1887:  That  on 
March  24  he  received  the  first  call  to  divide  the  water 
in  his  district;  that  his  services  were  needed  on  March 
25,  26  and  29;  that  from  April  22  to  May  8  he  spent 
thirteen  days  in  the  distribution  of  water;  that  from 
May  8  to  June  14  there  was  sufficient  water  to  supply 
the  ditches;  that  on  June  14  water  became  scarce  in  the 
tributaries  of  the  Cache  la  Poudre,  and  on  June  18  in 
the  main  stream,  and  so  continued  for  the  rest  of  the 
season,  with  exception  of  a  few  days  of  flood  water  in 
July;  that  Mr.  Fred   Mantz   was  his  assistant,  and   was 
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engaged  in  distributing  the  waters  of  the  North  Fork 
and  its  tributaries;  that  his  assistant  was  occupied 
twelve  days  in  this  work;  that  notwithstanding  the  low 
stage  of  water,  by  reason  of  opportune  rains,  the  short- 
age of  crops  was  very  slight;  that  k4the  right  to  water 
for  domestic  use  is  very  well  in  theory,  but  a  fraud  in 
practice;"  that  in  almost  every  instance  where  water 
was  allotted  to  the  ditches  for  domestic  use,  it  was  used 
for  irrigation;  that  some  legislative  provision  should  be 
made  to  guide  the  water  commissioner  in  distributing 
water  for  domestic  use;  that  by  reason  of  the  unjust 
decrees  of  the  court,  whereby  greater  quantities  of  water 
were  decreed  to  ditches  than  the  ditches  could  carry,  it 
is  possible,  after  ten  or  fifteen  years,  for  these  ditches  to 
enlarge  and  bring  under  cultivation  land  never  before 
irrigated,  at  the  expense  of  those  ditches  which  had 
actually  used  the  water  for  many  years  for  irrigation; 
that  there  are  many  instances  o\  this  kind  in  his  dis- 
trict; that  the  following  particulars  concerning  the 
ditclu-s,  and  the  use  made  of  water  in  his  district,  are 
approximately  correct: 
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J.  K.  Brown 

Box  Elder 

Chamberlain 

Thomas  Gill  et  al     

W.  R. Jones     

Josh  Ames 

Martin  Calloway 

N.  &  P.  Bristol,  No.  i      

Canon  canal 

Cache  la  Poudre  ditch 

Fort  Collins  canal 

New  Mercer 

N.  &  P.  Bristol,  No.  2 

Union  Colony  Canal,  No.  3  .    .    .   . 

Cache  la  Poudre  canal 

Burnham  and  Emerson 

William  Calloway,  Nos.  i  and  2  .    . 

Fletcher  &  Freeman 

Chaffee  ditch 

Lake  canal 

W.  S.  Taylor 

Larimer  County  Canal,  No.  2  .    .    . 

A.  Morgan 

Brown  Ditches,  Nos.  1  to  7   .    .    .    . 

Sturtevant,  Nos   1  and  2 

Vandewark 

Mitchell  &  Weymouth, Nos.  1  and  2 

Boyd,  George  &  Stafford 

Wetzler,  Weymouth  &  Mitchell    . 

Kitchell  &  Ladd 

A.  Washburn,  Nos.  1  and  2  .  .  .  . 
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NAME   OF   DITCH. 


Roberts,  Xos.  i  and  2 

Box  Elder  Reservoir  Co.'s 5 

J.  McNey  et  al 1 

Fisk  ditch 1 

North  Poudre  canal 25 

Chase  ditch 1 

Larimer  County  ditch 

Kagle  Nest  Ranch 

Emerson  ditch 1 

Ogilvy 6 

Poudre  High  Line \% 
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Which  shows  that  the  number  of  miles  of  ditches  in 
the  district  is  340  ;4  ;  that  the  number  of  acres  in  alfalfa 
irrigated  therefrom  is  13,025  ;  that  the  number  of  acres 
in  tame  and  seeded  grasses  irrigated  therefrom  is  3,740  ; 
that  the  number  of  acres  in  wild  and  natural  grasses 
irrigated  therefrom  is  8,100;  that  the  number  of  acres 
of  all  other  crops  irrigated  therefrom  is  84,030,  aggre- 
gating a  total  area  in  the  district  of  108,895  acres,  irri- 
gated during  1887. 

Mr.  Armstrong  made  the  following  report  for  the 
year  1888  : 

Fort  Collins,  Colo.,  Sept.  15,  1888. 
Mr.  T.  O*  Connell,  Superintendent  of  Irrigation,  Divis- 
ion No.  /,  Denver,  Colorado: 

Dear  Sir: — In  accordance  with  the  instructions  of 
the  State  Engineer,  I  hereby  submit  the  following  re- 
port for  the  year  1888  : 

I  was  first  called  out  on  April  10,  to  divide  the  waters 
of  the  Cache  la  Poudre  river.     The  call  came  from  Lake 
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canal,  a  ditch  which  heads  just  opposite  Fort  CoHins. 
I  found  at  that  time  that  there  was  only  about  half 
enough  water  in  the  stream  to  supply  those  ditches  with 
water  for  domestic  use  which  needed  it  for  that  purpose. 
The  supply  continued  to  be  very  short  until  the  first  of 
June,  when,  owing  to  heavy  rains  and  a  rise  in  the  river 
combined,  we  had  water  enough  to  supply  all  the  ditches 
with  as  much  as  they  needed  for  about  a  week. 

On  the  third  of  May,  in  obedience  to  your  order  No. 
2,  I  shut  off  entirely  those  ditches  which  were  drawing 
water  for  domestic  use,  and  were  not  entitled  to  water 
for  irrigation  by  virtue  of  their  priorities.  Four  of 
these  ditches  immediately  sued  out  injunctions  in  the 
District  court;  the  court  granted  the  injunctions,  which 
were  served  on  me  on  the  fifth  of  May,  ordering  me  to 
at  once  raise  the  head-gates  of  those  ditches,  so  as  to  let 
into  them  a  sufficient  amount  of  water  to  supply  the 
people  under  them  with  water  for  domestic  use.  When 
the  cases  were  tried,  on  a  motion  to  dissolve  the  injunc- 
tion, the  court  decided  that  they  should  not  be  dissolved, 
but  in  three  of  the  four  cases  the  injunctions  were  mod- 
ified so  as  to  allow  the  ditches  water  for  domestic  use  on 
certain  days  in  each  week — the  length  of  time  each 
ditch  should  have  it  being  determined  by  circumstances. 
So  that,  until  that  decision  is  reversed  by  a  higher 
court,  the  law  in  this  district  is  that  the  water  commis- 
sioner has  no  authority  to  shut  the  water  out  of  a  ditch 
that  it  needs  for  domestic  use.  If  the  decision  of  the 
District  court  is  sustained  by  the  Supreme  court  of  the 
State,  it  seems  to  me  that  there  should  be  some  law 
passed  this  winter  regulating  the  distribution  of  water 
for  domestic  use,  instead  of  leaving  it  entirely  to  the 
discretion  of  the  water  commissioners. 

On  the  eighth  of  June,  when  irrigation  had  fairly 
been  resumed  after  the  heavy  rain  of  June  i,  there  was 
not  water  enough  to  fill  all  the  ditches,  and  the  supply 
kept  falling  steadily,  with  the  exception  of  an  occasional 
spurt  from  a  heavy  shower  in  the  mountains.  Take  the 
season  all  through  and  the  water  was  lower  than  it  has 
been  since  1874,  and  there  has  never  been  a  year  in  the 
history  of  this  valley  when  the  necessity  for  water  was 
so  great. 
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There  was  a  large  amount  of  ground  seeded  to  crops 
of  various  kinds  that  never  got  any  water  at  all,  and  a 
great  deal  more  that  was  irrigated  only  once,  and  only 
made  from  one-half  to  two- thirds  of  a  crop. 

The  greatest  amount  of  water  that  passed  through 
the  canon  this  season  was  about  1,700  cubic  feet  per  sec- 
ond, and  that  never  lasted  for  twenty-four  hours  at  a 
time,  and  the  amount  appropriated  by  the  various 
ditches  of  the  district  is  over  4,600  cubic  feet  per  second. 
In  ordinary  years  it  is  nothing  unusual  to  have  from 
2,000  to  5,000  cubic  feet  per  second  from  May  20  until 
July  1.  I  employed  an  assistant  for  twenty  days  during 
the  season  to  divide  water  in  the  tributaries,  and  was 
occupied  myself  much  longer  than  the  eighty  days 
allowed  by  law. 

Yours,  very  respectfully, 

J.  L.  Armstrong. 
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LIST    OF    DITCHES    IN  WATER    DISTRICT    No.  3,  RATED    BY   THE  STATE 
ENGINEERING    DEPARTMENT  DURING  1888. 


NAME  OF  DITCH    OR  CANAL.  GAUGING 


The  New  Mercer  ditch May  26,  1888 

Fort  Collins  Irrigating  canal May  26,  1888 

The  Larimer  County  Canal  No.  2 May  26,  1888 

North    Poudre    Land,  Canal    and    Reservoir)  ».  oQ    rOQQ 

Company  s  ditch /  Ma>  28'  l888 

The  Larimer  and  Weld  Irrigating  canal    .    .    .  May  29,  1888 


RKMARKS. 


The  Larimer  County  ditch May  30,  1888 

Cache  la  Poudre  Irrigating  Company-  canal  .  May  30,  1888 

The  Union  Canal   No.  3 May  30,  1888  Rating  not   reliable 

The  Lake  canal May  30,  1888 


WATER   DISTRICT  No.  4. 

Water  District  No.  / — George  U\  Little  and  W.  A. 
Bean,  Water  Commissioners*  Mr.  Little  was  appointed 
March  4,  1886;  Mr.  Bean  was  appointed  May  25,  1888, 
after  the  resignation  of  ?vlr.  Little.  Address,  Loveland, 
Colorado. 

Water  District  No.  4  consists  of  all  land  irrigated 
from  ditches  taking  water  from  the  Big  Thompson  and 
its  tributaries. 

A  plat  of  this  district,  prepared  from  the  report  of 
the  water  commissioner  thereof,  and  a  graphical  presen- 
tation of  the  discharge  of  the  Big  Thompson  are  given 
in  Part  II.  of  this  report. 

Mr.  Little  reports  for  the  year  1887,  among  other 
things,  that  he  was  called  upon  to  perform  the  duties  of 
his  office  on  the  thirteenth  day  of  April;  that  his  duties 
as  commissioner  ceased  on  the  tenth  day  of  October,  and 
that  the  number  of  days  he  was  so  employed  was  sixty- 
eight;  that  his  assistant  was  employed  three  days;  that 
he  received  assistance  from  the  superintendents  of  ditches 
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and  farmers  in  securing  the  statistics  hereinafter  given ; 
that  perhaps  not  one-thousandth  part  of  the  water 
claimed  for  domestic  purposes  is  ever  used  for  that  pur- 
pose; that  in  his  district  the  distribution  of  water  for 
domestic  use,  in  times  of  scarcity,  benefits  the  ditches 
more  recently  constructed  at  the  expense  of  the  older 
ditches,  for  the  reason  that  the  more  recently  constructed 
ditches  extend  further  up  the  stream  and  out  on  to  the 
highlands,  while  the  older  ditches  head  lower  down  on 
the  stream  and  only  cover  the  bottom  lands,  so  that  in 
the  distribution  of  water  the  higher  ditches  get  the  pure 
water  of  the  stream,  while  the  lower  ditches  get  the 
seepage  water  from  these  higher  ditches,  which  is  alka- 
line; that  the  following  particulars  concerning  the  ditches 
and  the  use  made  of  water  in  his  district  are  as  nearly 
accurate  as  he  was  able  to  obtain,  though  as  many  of 
the  farmers  irrigated  from  more  than  one  ditch,  the  crops 
may  not  in  all  cases  be  credited  to  the  proper  ditch. 


160 


STATE    ENGINEERS    REPORT. 


STATEMENT    CONCERNING     DITCHES    IN    WATER    DISTRICT    No.    4, 
1!V    THE    WATER    COMMISSIONER 


NAM!".  OF  DITCH. 


Big  Thompson  ditch 

Rig  Thompson  Manufacturing  Co.  ditch 

Farmers'  Irrigating  canal 

Big  Thompson  Irrigating  ditch         ... 

Loveland  and  (".reeky  canal 

Big  Thompson  and  Platte  River  ditch 

Kist  &  Goss  ditch 

W.  K    Blower,  No.  2  ditch 

Hill  ft  Brush  ditch 

Culver  &.  Mahoney  ditch  

Osborne  ft  Cay  wood  ditch 

I.ykens  ditch        .    . 

W.  K.  Blower  ditch  

Jim  Elgin  ditch      .... 

Loudon  Irrigating  Canal        

Geo.  Kist  ditch 

Hillsborough  ditch 

Meining  ditch 


%  F 


-  '        y  -  ti 


Boulder    aiul    Larimer    County   T.    and) 
Manufacturing    ditch      and    reservoir  j 

Handy  ditch 

Wilds  ditch      

South  Side  ditch 

Home  Supply  and  H.  S.  Reservoh  ditches 

Selser  ditch ! 

I 
Burnside  ditch 


4'j 
41 

(in.  br.) 

4 

5 
3 

2 

i}i 

23 

12 

M 
3 
8 

20 

2 

32 

I 


246 
500 

141 

.50 

3.296 

97 

8 

90 


15 
200 

,47o 

34 

6 


■  2*g    BflJ     8- a 

S  /-,»  p    Ra«e      ~.  -s.  0 


J=*C--   H       .C   3   CO 
Sul/bt       3  C  u 


180 

602 

30 

35 


215 


1,04c 
620 

30 

5io 

1,340 

95" 

30 
175 
55o 
250 

35 


5' 

15 

1,564 

200 

190 

175 

860 

350 

553 

223 

264 

55 

60 

47 

1,106 

162 

338 

190 
285 
450 


id  zs- 

ShS 


■am; 

sobs 
SB 


36b 

1.390 

1,682 

240 

7,054 

765 

30 

no 

355 

90 

114 

25 


'59 

7,914 

500 

4,419 

80 

605 

9,810 

30 

925 

13,081 

40 

10 
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So    that    there   was,    approximately,    irrigated    from 

|    miles  of  ditches  in  this  district  during  the  year 

1887,  9,811  acres  of  alfalfa,  2,650 acres  of  seeded  grasses, 

7,659  acres  of  natural  or  wild   grasses,  and  49,788  acres 

of  other  crops;  making  a  total  of  69,908  acres. 

Mr.  Bean  reports  for  the  year  1888,  among  other 
things,  that  he  commenced  work  April  16;  that  up  to  the 
time  of  his  report,  November  4,  he  had  served  ninety- 
five  days;  that  he  had  found  six  and  one-half  per  cent, 
of  the  appropriation  decreed  to  the  ditches  to  be  sufficient 
for  the  domestic  use  of  those  dependent  upon  the  ditches 
for  water  for  this  purpose,  if  they  would  not  use  the 
water  allotted  for  domestic  purposes  to  irrigate  with; 
that  he  had  found  that  by  allotting  to  ditches  for  domes- 
tic purposes  solely,  about  sufficient  water  to  run  through 
the  ditches,  and  inducing  the  ditch  superintendents  to 
rotate  the  water,  so  allowed,  to  different  laterals  upon 
different  days,  there  was  less  loss  of  water  than  by  allot- 
ting to  the  ditches  sufficient  water  to  flow  through  the 
ditch  and  all  its  laterals  for  two  days,  and  then  permit 
the  bed  of  the  ditch  to  dry  up  during  the  succeeding 
five  days  of  the  week. 
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LIST   OF  DITCHES  IN   WATER    DISTRICT   No.   4,    RATED   BY   THE   STATE 
ENGINEERING   DEPARTMENT   DURING   1888. 


NAME    OF    DITCH   OR   CANAL.  date  of  gauging. 

The  Handy  ditch May  23,  1888 

The  Home  Supply  ditch May  23,  1SS8 

The  South  Side  ditch May  24,  1888 

The  Loudon  Irrigating  canal May  24,  1888 

The  Old    Barnes   ditch,    (branch    of  the    I.oveland  I  .,  .000 

and  Greeley  canal) J May  24'  l8b8 

The  Lovehmd  and  Greeley  canal May  24,  1888 

The  Farmers'  Irrigating  canal May  24,  1888 

The  Hillsborough  ditch  .  May  25,  1888 


WATEK     DISTRICT    No.   6. 

Water  District  No.  ■>• — George  L.   Beekwith,  Water 

Commissioner.  Appointed  May  24,  1887.  Post-office 
address,  Longmont,  Colorado. 

Water  District  No.  5  consists  of  lands  irrigated  by 
water  taken  from  the  St.  Vrain  and  its  tributaries,  ex- 
cept the  Boulder,  its  tributaries,  and  Coal  creek. 

A  plat  of  this  water  district,  prepared  from  the  report 
of  the  water  commissioner  thereof,  together  with  a 
graphical  presentation  of  the  discharge  of  the  St.  Vrain, 
is  found  in  Part  II.  of  this  report. 

Mr.  Beck  with  reports,  for  the  year  1887  {inter  alia), 
that  he  was  engaged  in  the  distribution  of  water  twenty- 
three  days  in  June,  twenty-two  days  in  July,  sixteen 
days  in  August,  ten  days  in  September,  seven  days  in 
October,  and  two  days  in  November,  in  all  eighty  days; 
that  the  period  of  eighty  days  to  which  the  water  com- 
missioners are  limited  is  too  short  a  time  for  the  require- 
ments of  his  district;  that,  by  reason  of  the  increased 
area  of  seeded   grasses    cultivated,    there    has    arisen    a 


watkr   DISTRICT  no.  .r>.  17 1 

t 
demand  for  water  from  early  in  the  spring  until  late  in 
the  fall;  that  the  owners  of  ditches  can  neither  be 
induced  nor  compelled  to  put  rating  flumes  in  their 
ditches,  thereby  occasioning  the  commissioner  a  great 
and  unnecessary  loss  of  time  in  distributing  the  water, 
and  that  the  following  statistics  concerning  ditches,  and 
the  use  made  of  water  in  his  district  are  as  nearly  cor- 
rect as  he  could  secure: 
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STATEMENT    CONCERNING     DITCHES    IN     WATER    DISTRICT     No.    5. 
BY    THE    WATER    COMMISSIONER. 


'•5'E 


NAME  OF   DITCH. 


Left  Hand 

Highland 

Supply 

Rough  .mil  Read] 

Paltnertoa     

Eongmont  Supply 
Chapman  ft  McCaslin 

Oligarchy 

Xu  <.vk  ft   Turner    .    . 

Ni-Wot 

Bonus      

James 

Pella 

South    Flat  ... 

Beckwith 

Denio  &  Taylor  .    . 

Coffman     

Dickens 

Island 

Cushnian 

East  Chance     .... 

Hayseed 

Coffin  &  Davis  .  .  . 
Davis  ft  Downing  .  . 
Swede 


Ditches  in   river    bottom   not' 
enumerated  in  the  above. 


18 

5 

3 

10 

6 
4 
3 

5 

Vz 
6 

2 
2 

3 
6 

20 


0.$" 


I  ,ooo 
1.600 

500 

1 ,000 
400 
600 
100 

1 ,000 
100 

250 

100 

300 

200 
100 
100 

75 
10 

1 


p  id 

7  a 


300 
300 
100 


200 
100 
150 


v  v  £ 

;-  r.  c: 

a  «  t 


05 


<-5 
00 


Z  d 

as 

a  o 


8,000 

1 2 , 000 

3,000 

15,000 

2,000 

5,400 

2,000 

3,000 

1 ,000 

1,500 

550 

1,200 

600 

200 

2,000 

4,000 

300 

200 

300 

300 

400 

300 

400 

800 

300 

900 

400 

300 

300 

200 

500 

200 

250 

50 

150 

10 

75 

^5 

50 

10 

1,000 

800 

300 

100 

200 

100 

400 
2,000 

1,000 

2,000 

1,000 

Showing  that   the  waters  of  the  St.  Vrain  and  its 
tributaries    were    distributed    through    225^    miles    of 
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ditches,   and  irrigated  in  1887     -    ::; 

led  grasses  other  than  ~     -  g 

-  ot  natural  grasses  g  res  of  crops  'ther 
thai:  gi  iss   s,  amounting  in 

Mr.  Beckwith  reports  for  the  yeai  inter  a 

that  he  w  -  ng  iged  in  the  distribution  of  water  for  the 
period  of  eight  days,  commencing  April  10;  that  on 
April  10  there  v.  sufficient  water  in  his  district  to 

supply  the  demands  for  water  for  domestic  use;  th. 
April  2S  heavy  rains  thoroughly  soaked  the  ground,  and 
the  waters  of  the  streams  were  devoted  to  the  filling  of 
reservoirs  from  that  time  until  the  v  as  needed  for 

■  Ration  in  the  early  part  of  June;  that  during  this 
period  all  the  reservoirs  in  his  district  were  filled,  and 
more  could  have  been  rilled  had  they  existed;  that  the 
supply  of  water  for  the  irrigation  of  crops  during  June 
and  July  was  only  about   fifty  pei  :  what  it  had 

been  during  the  same  month  of  previous         rs;   that  he 

s    seriously    inconvenienced    in    the    distribution    of 
water  by  parties  raising  their  head-g    tes  after  1 
adjusted  them;  that  he  had  pa::     -       ~ested  for  u: 
rally  raising  the  gates  and  taking  water  to  which  they 
were  not  entitled;  that  the-  -  were  bound  over  to 

appear  before  the  grand  jury,  but  were  n  -  licted; 
that  notwithstanding  the  drouth,  more  than  an  avei  ..  . 
crop  was  raised  throughout  his  district;  that  ^pur- 

tune  fall  of  rains  made  up  for  the  scarcit 
the  streams  to   some  extent;  that  the  amount  of  • 
appropriated  to  the  ditches  in  the  district  is  about  two 
thousand    eight    hundred    and   fifty-four  cubic   feet   per 
second,  while  the  supply  in  ord::.   ry  s     s 

-  thought,  exceed  one-fourth  of  that  amount;  that 
many  ditches  have  decrees  for  a  much,  g  -  quantity 
of  water  than  they  can  c  if  these  ditches  shall 
be  enlarged  and  extended,  they  will  be  in  condition  to 
demand,  and  the  water  cor.                               -iged  t< 
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tribute  to  them,  the  appropriations  specified  in  the  de- 
cree, which  would  deprive  later  ditches,  which  have 
been  using  water  for  ten  or  more  years,  of  the  water 
they  had  actually  applied  to  beneficial  use;  that  the  de- 
cree for  this  district  expresses  the  quantity  of  water  ap- 
propriated by  the  ditches  in  customary  inches;  that  there 
should  be  a  readjudication  and  a  decreeing  of  water  to 
the  ditches  in  amounts  expressed  iu  cubic  feet  per  second, 
as  required  by  law;  that  the  meaning  of  the  term  domestic 
use  should  be  defined  by  the  legislature,  and  that  the 
amount  of  water  lost  to  beneficial  use  by  distributing  it 
for  domestic  purposes  would  irrigate  a  very  considerable 
portion  of  the  district. 

The  following  is  a  Tabulated  Statement  Relating  to  the 
Ditches  in  II  later  District  No*  •>",  prepared  by  the  Superin- 
tendent of  Irrigation  of  Water  Division  No.  i,  from 
the  certified  copy  of  the  decree  governing  the  appropria- 
tions of  water  in  this  district,  furnished  him  by  the  clerk 
of  the  District  court.  In  the  statement  the  quantities  of 
water  decreed  are  expressed  in  cubic  feet  per  second, 
though  expressed  in  the  decree  in  customary  inches.  By 
a  customary  inch,  it  seems  to  have  been  meant  one 
square  inch  of  the  cross-section  of  the  ditch.  The  grade 
of  the  ditch  was  given  in  the  decree,  though  not  the 
form  of  cross-section.  In  the  calculations  to  determine 
the  equivalent  of  customary  inches  in  cubic  feet  per 
second,  the  form  of  cross-section  of  the  ditch  had  to  be 
assumed.  The  results  then,  of  course,  only  approxi- 
mate the  quantities  of  water  which  it  was  intended  to 
decree  to  the  different  ditches,  but  which  are  so  indefi- 
nitely expressed  that  they  can  not  be  determined.  For 
it  is  evident  that  two  ditches  may  have  the  same  num- 
ber of  square  inches  in  their  cross-section,  say  800  square 
inches,  yet,  if  one  of  the  ditches  were  eighty  inches 
wide  and  ten  inches  deep,  and  the  other  forty  inches 
wide  and  twenty  inches  deep,  other  things  being  equal, 
the  capacity  of  the  latter  would  materially  exceed  that 
of  the  former. 
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LIST  OF    DITCHES    IN  WATER    DISTRICT    No.  5,  RATED    BY  THE    STATE 
ENGINEERING  DEPARTMENT  DURING   L88P. 


NAME  OP  DITCH.  DATE  Ol    GAUGING 

The  Rough  and  Ready  ditch May   21,  [888 

The  Supply  ditch                         May  21.  1888 

The  Highland  ditch May  21.    [888 

The  St.  Vrain  and  1'almerton  ditch May  22,   1888 

The  Swede  (Beaver)  ditch May  22.  1888 

The  Longnumt  Supply  ditch May  22,   1888 


WATER  DISTRICT  No.  6. 

Water  District  No.6 — Lemuel  Mcintosh,  Hater  Com- 
missioner. Appointed  May  9,  1887.  Post-office  address, 
Boulder,  Colorado. 

Water  District  No.  6  consists  of  all  lands  irrigated  by 
water  taken  from  the  Boulder  and  its  tributaries  and  Coal 
creek.  A  plat  of  this  water  district,  prepared  from  the 
report  of  the  water  commissioner  thereof,  and  a  graph- 
ical presentation  of  the  discharge  of  Boulder  creek  are 
to  be  found  in  Part  II.  hereof. 

The  water  commissioner  of  this  district  has  failed  to 
report  the  particulars  concerning  the  ditches,  and  the 
use  of  water  made  in  his  district,  but  has  stated,  how- 
ever, that  there  was  more  land  brought  under  cultiva- 
tion in  this  district  during  1888  than  in  any  previous 
year,  and  that,  although  there  were  some  losses  by  rea- 
son of  the  scarcity  of  water,  the  yield  in  the  district  has 
been  an  average  one. 
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LISP     OF     DITCHES      IX     WATER     DISTRICT      No.      B,      RATED      BY      THK 
STATE    ENGINEERING    DEPARTMENT    DURING    1888. 


NAME   OF    DITCH.  DATK  OK  GAUGING. 

The  South  Boulder  Canon  ditch May  18,  1888 

The  South  Boulder  and  Bear  Creek  ditch May  is,  [888 

The  Dry  Creek  No.  2  ditch May  18,  1S88 

The  South  Boulder  and  Rock  Creek  ditch  May  18,  1888 

The  Anderson  ditch  May  19,  188S 

The  Farmers'  ditch  ...  May  19,  1888 

*The  Lower  Boulder  ditch July  12  and  13,  1888 


*Rated  by  request  of  owners;  special  service. 

WATER    DISTRICT   No.  7. 

Water  District  No.  J—J.  If.  T.  McKay  and  L.  h\ 
IIo[h\  Water  Commissioners.  Mr.  McKay  was  ap- 
pointed May  9,  1887;  resigned  June  27,  1888.  Mr.  Hope 
was  appointed  June  27,   1888;  residence,  Denver. 

Water  District  Xo.  7  consists  of  all  lands  irrigated 
from  ditches  taking  water  from  Clear  creek  and  its  trib- 
utaries. A  plat  of  this  district,  prepared  from  the  re- 
ports of  the  water  commissioners  thereof,  and  a  graphical 
presentation  of  the  discharge  of  Clear  creek  are  found 
in  Part  II.  of  this  report. 

Mr.  McKay  reports  for  the  season  of  1888  {inter  alia), 
that  he  served  as  water  commissioner  of  this  water  dis- 
trict from  April  25  until  June  28,  thirty  days;  that  he 
served  as  assistant  water  commissioner  of  the  district 
from  July  20  to  August  n,  twenty-two  days;  that  he 
served  as  deputy  water  commissioner  of  the  district  from 
August  27  to  November  2,  sixty-three  days,  amounting 
in  all  to  one  hundred  and  fifteen  days;  that  on  Septem- 
ber 3,  eight  per  cent,  of  the  quantity  of  water  decreed 
to  the  ditches  was  allotted  to  those  ditches  for  domestic 
use  which  were  not  entitled  to  water  for  irrigation;  that 
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on  September  17,  the  quantity  of  water  allowed  for 
domestic  use  solely,  was  reduced  to  six  per  cent,  of  the 
decreed  appropriations;  that  on  September  26,  the  water 
of  the  streams  in  this  district  began  to  be  rotated,  com- 
mencing on  the  south  side  of  Clear  creek,  with  the  Rocky 
Mountain,  Lee,  Stewart  and  Eskins  and  Agricultural 
ditches,  then  distributing  the  water  to  the  Golden  ditch, 
Church  ditch  and  Golden  canal,  then  to  the  ditches  lower 
down  on  the  stream;  that  this  method  of  distributing 
the  water  was  satisfactory  to  all  except,  perhaps,  one  or 
two  parties.* 

Mr.  Hope  reports  that  the  following  particulars  con- 
cerning the  ditches,  and  the  use  made  of  water  in  this 
district  during  the  season  of  1888,  are  approximately 
correct. 

STATEMENT  CONCERNING    DITCHES  IN    WATER    DISTRICT    No.   7, 
BY  THE   WATER    COMMISSIONER. 


NAME  OF  DITCH 


3  a. 


Golden  ditch 7,000.00      1,250.00 


Agricultural  ditch 

Lee,  Stewart  &.  Eskins  ditch  .    . 

Golden  Citv  and  Ralston  Creek  » 
ditch  )' 

McQuestion  ditch 

Church's  ditch 

Fisher  ditch      

Bunny  &  Ballinger  ditch  .   . 

Piquette  ditch 
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3  x  u  be 


550.00 


15.0c 0.00  3,000.00      5,000.00 

1,137.00  350.00         150.00 

9,500.00  1,500.00 

50.00  10.00 

2C0.00  I4I.OO 

I.IOO.OO  4OO.OO 

IOO.OO  34.00 

60.OO  O.OO 


s  a  hi 


400 . 00 
600.00 
225.00 


500 . 00 

100.00 

10.00 

0.00 

0.00 

30 .00 

150.00 

465.00 

9.00 

14.00 

0.00 

0.00 

t 

v      z 

*2S 


B  55  - 

a  0  be 


2,000.00 

2 . 400 . 00 

412.00 

2.900.00 


.0 


,00 


2.00 
20.00 

60.00 


*Previous  to  September  3,  about  ten  per  cent,  of  the  water  decreed  to  ditches  in 
water  district  No.  7,  for  irrigation  had  been  allotted  for  domestic  use,  to  those  ditches 

not  entitled  to  water  for  irrigation.     See  discussion  of  this  question  under  head  of 
"  Distribution  of  Water.''  Chapter  I. 
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Rains  &  Ballinger  ditch    ....  60.00 

Sains  ditch 50.00 

Bainard-^.  Tucker  ditch    ....  60.00 

Reed  ditch 50.00 

Bains  &  Piquette  ditch 35.00 

Ouelette  ditch      500.00 

Juchena  &  Ouelette  ditch  .   .   .   .  120.00 

.  Baugb  ditch     120.00 

I.ane  ditch 200.00 

Wannemaker  ditch 3.000.00 

Slater  ditch 20.00 

Manhart  ditch 

Kershaw  ditch    .  500.00 

Clear  Crk  and  Platte  River  ditch  .; 

gi  (cultural  ditch     .    .  1 ,600.00 
Sherriff  (no  decree)  ditch  . 

Rocky  Mountain  ditch  9,500.00 

Brown  Island  ditch 

South  Side  ditch 9.00 

Brown  &  Baugh  ditch      

Lees  Island  ditch          3.50 

Sherick  ditch 

Miles  &  Bskins  ditch 2.00 

Reno  fit  Juckens  ditch    .      ...  1. 

Swadley  ditch      8.0.00 

Wadsworth  ditch 200.00 

Golden  canal 39,925.00 

Edwards  cS:  Risden  (no  decree)  \  QQ 

ditch ) 

Cort,  Graves  8c  Hughes  ditch  .    .  150.00 

Wolff,  north  ditch      60.00 
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5.00 

20.00 

4.00 

5.00 

5.00 

5.00 

4.00 

0.00 

0.00 

0.00 

56 .  00 

5.50 

1 5 .  00 

8.00 

18.00 
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0.00 

18.00 

35.00 

0.00 

40.00 

400.00 

0.00 

0.00 

0.00 

120.00 

0.00 

0.00 

0.00 

120.00 

0.00 

0.00 

0.00 

200.00 

455.00 

0.00 

0.00 

1 .500.00 

0.00 

0,00 

0.00 

20.00 

100.00 

[30.00 

25.00 

100.00 

160.00 

105.00 

48.00 

I ,000,00 

2.700.00 

50 .  00 

350.00 

. 

50.00 

100.00 

0,00 

0.00 

0.00 

10.00 

3,000.00 

0.00 

0.00 

0.00 

0.00 

J.00 

0.00 

0.00 

9.00 

55.00 

15.00 

60.00 

O.OJ 

0 .  00 

0.00 

3.50 

0.00 

0.00 

4.00 

0.00 

0.00 

0.00 

1.75 

300.00 

35.oo 

0.00 

I .000.00 

140.00 

20.00 

10.00 

600.00 

3-00 

o.co 

45^00 

147.00 

5,882.00 

6,462.00 

1, 140.00 

9,220.00 

4.00 

2.00 

5.00 

60.00 

40.00 

0.00 

30.00 

80.00 

0.00 

40.00 

0.00 

16.00 
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Wolff  ditch 125.00  0.00  0.0c  15.00  100. < 

♦Sanderson  &  Slater  ditch 


t Paige   Water    Co.  \ 

ditch  (no  decree)   \ 
Twenty  small  ditches,    * 

as  per  list  below           j 

Totals 98,558.00 

17,711.50    18,558.00     3,397.oo      28,239.25 

*Not  used  this  season. 

fMr.  Sisty  said  he  could  not  estimate  the  acreage  under  the  ditch. 
Total  number  of  acres  irrigated  in  the  district,  67,905.75;   leaving  a  balance  of 
30,652.25  acres  under  ditch  but  not  irrigated. 

The  following  is  a  list  of  small  ditches  in  this  district 
of  which  only  meager  information  could  be  obtained: 

Claus  &  Coush  ditch.  Rhodes,  Middle  ditch. 

Lee  ditch.  Cort  &  Graves  ditch. 

Graves,  north  ditch.  Davis  &  Rand  ditch. 

Sayer  &  Lees  ditch.  Rand  ditch. 

Wadsworth  &  Graves  ditch.  Clark  &  Brown  ditch. 

Graves,  south  ditch  Rhodes,  south  ditch. 

Swadley  &  Longan  ditch.  North  Side  ditch. 

Bluff  ditch.  Homestead  ditch. 

Sanderson  ditch.  Ballinger  ditch. 

Slater  &  Moody  ditch.  Davis  &  Brown  ditch. 

Mr.  Hope  reports  that  some  of  these  ditches  have 
been  abandoned,  and  that  the  best  information  he  was 
able  to  obtain  indicated  that  they  average  in  length 
from  500  to  2,000  feet,  and  irrigate  about  1,000  acres  in 
miscellaneous  crops. 

Mr.  Hope  further  reports  that  there  are  about  240 
miles  of  ditches  in  Water  District  No.  7;  that  previous 
to  August  25  the  average  number  of  days  that  water 
was  carried  therein  (exclusive  of  twenty  small  ditches 
carrying,  perhaps,  10  cubic  feet  per  second)  during  1888 
was  about  eighty,  and  that  the  following  statement 
shows,  as  closely  as  could  be  learned,  the  average  quan- 
tity of  water  carried  by  each  ditch  during  the  time  it 
was  supplied  with  water  previous  to  August  25,  ii 
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STATEMENT    CONCERNING    DITCHES    IN    WATER    DISTRICT    No.   7, 
BY    THE    WATER    COMMISSIONER. 


\  \M1      ()!•     DITCH 


Golden  ditch      

Agricultural  ditch 

Golden  City  and  Ralston  Creek  ditch 

Golden  canal 

Rocky  Mountain  ditch 

Wannamaker  ditch 

Reno  &  Jachena  ditch  ... 

Lee,  Stewart  &  Eskins  ditch     .   .  . 

Slater  ditch 

Slater  and  Sanderson  ditch     .... 

Lees  iS:  Baugh  ditch 

Lane  ditch 

Jachena  &  Onelette  ditch 

Manhart  ditch  

Kershaw  ditch 

Clear  Creek  and  Platte  River  ditch  . 
Colorado  Agricultural  ditch    .... 

SherrifT  ditch  

Brown's  Island  ditch 

South  Side  ditch 

Brown  it  Baugh  ditch 

Lee's  Island  ditch 

Sherick  ditch 

Miles  8:  Kskins  ditch      

Swadley  ditch 

Wadsworth  ditch *   .   .   . 

Edwards  &  Risden  ditch 

Cort,  Graves  &  Hughes  ditch     .   .    . 
Wolff,  north  ditch 
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120 

4.00 
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1 .00 
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3.00 

1.25 

120 
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80 

2.00 

2.50 

120 
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12.00 

•17 

25.00 

13.00 

1 17 

18.00 

0.50 

120 

1. 00 

0.25 

40 

1. 00 

0.63 

40 

1.50 

1. 00 

30 

5.00 

0.25 

30 

0.80 

0.25 

35 

1. 00 

1. 00 

90 

3.00 
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NAM!-:  OF    DITCH 


Wolff  ditch 

Fisher  ditch 

Ouelette  ditch 

McQuestion  ditch 

Churches  ditch       

Bunney  is:  Ballinger  ditch 

Fiquette  ditch 

Hains  and  Ballinger  ditch 

Hains  ditch 

Baiuard  &  Tucker  ditch 

Reed  ditch 

Hains  &  Piquette  ditch 

Paige  ditch 

Twenty  small  ditches  aggregating  approximately 
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LIST    OF    DITCHES    IN  WATER    DISTRICT    No.  7.  RATED  BY  THE  STATE 
ENGINEERING    DEPARTMENT  DURING   1888 


NAME  DITCH  OR  (ANAL.  datk  of  gaugim. 

The  Agricultural  ditch  May  is   t888 

The  Golden ditcta May  is,  [888 

The  Rocky  Mountain  ditch    ....  May  i6,  188S 

The  Lee,  Stewart  &  Bukins  ditch May  i6,  1888 

The  Churches  ditch,  on  Ralston  creek  June  13,  1888 

The  Golden  City  and  Ralston  Creek  ditch      June  15  and  16,1888 

The  Reno  S:  Juchens  ditch .       June  22,  1888 

The  Colorado  Agricultural  ditch .       July    20,  1888 

The  Clear  Creek  and   Platte  River  ditch July  20,1888 


WATER   DISTRICT  No.  8. 

Water  District  No.  S. —  M.  B.  Downie,  Thomas  Ii. 
Withers  and  J.   W.  Cage,   Water  Commissioners.     Mr. 

Downie  was  appointed  March  31,  1887,  resigned  August 
15,  1887.  Mr.  Withers  was  appointed  August  1,  1887, 
resigned  July  3,  1888.  Mr.  Cage  was  appointed  July  6, 
1888;  post-office  address,  Denver,  Colorado. 

Water  district  No.  8  consists  of  all  lands  irrigated 
by  ditches  taking  water  from  Cherry  creek,  Plum  creek 
and  the  Platte  river,  and  their  tributaries,  except  Bear 
creek  above  district  No.  2  and  below  the  forks  of  the 
north  and  south  branches  of  the  Platte  river. 

A  plat  of  this  water  district,  prepared  from  the  re- 
ports of  the  water  commissioners  thereof,  and  a  graphi- 
cal presentation  of  the  discharge  of  the  South  Platte  at 
the  canon  thereof,  are  found  in  Part  II.  of  this  report. 

Mr.  Withers  reports  for  the  season  of  1887  {inter  alia), 
that  numbers  of  small  ditches  are  recorded  as  taking 
water  from  Plum  creek  and  its  tributaries;  that  these 
ditches  are  short,  take  their  water  from  springs  or  small 
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brooks  and  cover  a  very  limited  area  of  adjacent  land  ; 
that  a  few  reservoirs  are  being  constructed  in  the  valleys 
of  Plum  creek  and  its  tributaries  for  the  purpose  of  stor- 
ing the  surplus  water  occasioned  by  rains  and  the  spring 
flows;  that  the  flow  of  Plum  creek  is  unreliable;  that 
the  rains  give  it  a  good  flow  at  times,  but  that  the  water 
soon  runs  off  or  sinks  into  the  sand  of  the  channel;  that 
he  served  during  the  season  thirty-seven  days;  that  it 
is  believed  the  flow  of  water  is  increased  in  lower  Plum 
creek  during  the  latter  part  of  the  irrigation  season,  by 
reason  of  the  irrigation  near  its  source  and  on  its  tribu- 
taries, and  that  in  the  Plum  creek  basin  there  were  irri- 
gated during  1887  about  1,180  acres,  and  that  from 
Little  Dry  creek  and  Big  Dry  creek  and  springs  in  that 
vicinity  there  were  irrigated  during  that  year  about  800 
acres. 

Mr.  Cage  reports  that  there  were  about   190  miles  of 
ditches  in  his  district. 
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LIST     OF      DITCHKS     IN     WATER      DISTRICT     No.    8,     RATED     HV     THE 
STATE    ENGINEERING    DEPARTMENT    DURING    18*8. 


NAMK   OK    DITCH    OK    CANAL.  DATK    OF    GAUGING. 


The  Platte  Water  Co. \s July  24  and  July  31,  li 


WATER   DISTRICT    No.  9. 

Water  District  No.  9,  J.  A.  Van  Gordon,  Water 
Commissioner.  Appointed  July  8,  1887.  Residence, 
Morrison,   Colorado. 

Water  District  No.  9  consists  of  all  lands  irrigated  by 
ditches  taking  water  from  Bear  creek  and  its  tributaries. 
A  plat  of  this  water  district,  prepared  from  the  report  of 
the  water  commissioner  thereof,  and  a  graphical  pre- 
sentation of  the  discharge  of  Bear  creek,  are  given  in 
Part  II.  of  this  report. 

Mr.  Van  Gordon  reports  for  the  year  x888  {inter  alia), 
that  he  commenced  the  distribution  of  water  March  14, 
and  that  he  served  eighty  days,  ending  August  17;  that 
he  had  no  trouble  whatever  in  the  distribution  of  water 
in  his  district;  that  some  of  the  older  ditches  had  de- 
creed to  them  nearly  double  the  water  they  could  carry, 
and  more  than  they  needed  for  the  irrigation  of  their 
crops;  that  he  endeavored  to  distribute  to  these  ditches 
no  more  water  than  they  actually  needed  to  nourish  the 
crops  thereunder;  that  it  is  his  opinion  that  the  water 
should  be  decreed  to  the  land  rather  than  to  the  ditches, 
and  that  the  following  particulars  concerning  the  ditches 
and  the  use  made  of  water  in  his  district  arc  approxi- 
mated correct: 
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STATEMENT    CONCERNING     DITCHES    IN     WATER     DISTRICT    No.    »t. 
BY    THE    WATER    COMMISSIONER. 


NAME    OF    DITCH. 


McHroom i 

Simonton 31; 

Hodgson   2 

Warrior 31. 

Olsen  ft  Bell i  ■ , 

Hindey i 

Pioneer  Union 4 

Sprickerman \\i 

\.<  w  1-  ft  Strouse.      ...  1 

Sprickennan,   I,ower  .    .  1 

Robert  Lewis 3 

Anion 8 

Sprickerman,  Middle  .  .  1 

Churn yA 

Fisher 

Bergen zg 

Independent  High  Line  4 

Ward  &  Kendriek.  ...  n 


0  « 
i  be 

1*1 

Bat 

1  §5 


200 
45c 
150 

600 
200 
120 

45° 
50 

100 
40 

380 

2.320 

30 

10 

40 

1,000 

'75 

600 


0 

*|     1 

■ 

8  «a 

U    V    0 

«^ 

™   CB   V 

0  Sb  <u 

*«<B^ 

i|  cs<J= 

i)-0  CB 

qj  cB  *■" 

^<-i  k 

—  H  „T3 

fl  b"5J 

£^ 

=  "^  =  i 

Si! 

=  vs:  « 

%  -  - 

K  ,  -  & 

gut. 

20 
60 
125 
I.S 
|8 
10 

50 
1,500 

10 


100 
200 


»3 


5o5 


100 

i.S" 


So  that  there  were  irrigated  from  the  waters  of  Bear 
creek  and  its  tributaries,  distributed  through  fifty  miles 
of  ditches,  2,256  acres  of  alfalfa,  no  seeded  grasses,  88 
acres  of  natural  grasses,  and  1,398  acres  of  crops  other 
than  grasses,  making  a  total  area  irrigated  of  3,742 
acres;  and  if  there  were  sufficient  water  to  supply  the 
ditches  already  constructed,  there  could  be  irrigated  in 
this  district  about  6,915  acres  of  land. 
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WATER   DISTRICT   No.  23. 

Water  District  Xo.  23 — William  H.  Powless,  Water 
Commissioner,  Appointed  December  4,  1888.  Post-office 
address,  Alma,  Colorado. 

Water  District  No.  23  consists  of  all  lands  in  the 
State  of  Colorado  being,  or  to  be  irrigated  from  ditches 
or  canals  taking  water  from  the  South  Platte  river,  or 
from  any  of  its  direct  or  indirect  tributaries,  at  any 
point  or  points  above  Water  District  No.  8,  in  said  State, 
This  water  district  was  created  by  the  Governor  August 
30,  1888,  upon  petition  from  numerous  residents  and 
users  of  water  for  irrigation  in  South  Park.  The  crea- 
tion of  this  water  district  was  desirable  for  the  following 
reasons:  First,  that  the  superintendent  of  irrigation 
should  be  able  to  control  the  use  of  the  waters  in  South 
Park,  which  he  is  not  able  to  do  unless  that  portion  of 
the  country  is  embraced  in  a  water  district;  second,  that 
the  residents  of  the  Park  may  secure  an  adjudication  of 
their  water  rights,  which  can  only  be  done  when  they 
are  embraced  in  a  water  district. 
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CHAPTER    III. 


Water  Division  No.  2,  Arkansas  Division,  Mr.  Eli 
H.  Stone,  Superintendent  of  Irrigation.  Appointed 
May  12,  1887.     Residence,  Pueblo,  Colorado. 

Water  Division  No.  2  includes  all  water  districts  con- 
sisting of  lands  watered  from  the  Arkansas  river  and  its 
tributaries,  and  is  named  the  Arkansas  Division. 

This  water  division  embraces  water  districts  num- 
bered 10  to  19  inclusive.  (See  drainage  map  of  Colo- 
rado, in  Part  II.  hereof.) 

Mr.  Stone  reports  that  he  was  greatly  inconvenienced 
by  the  tardy  response  to  his  requests  for  certified  copies 
of  the  decrees  on  the  part  of  the  clerks  of  the  District 
courts. 

Water  District  No.  10,  Thomas  Shideler,  Water 
Commissioner.  Water  District  No.  10  consists  of  all 
lands  irrigated  from  ditches  or  canals  taking  water  from 
the  Fountain  and  its  tributaries,  provided  that  said  dis- 
trict shall  not  extend  beyond  the  limits  of  El  Paso 
county.  A  plat  of  this  district,  prepared  from  the  report 
of  the  water  commissioner  thereof,  is  found  in  Part  II. 
of  this  report. 
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234  statk  engineer's  report. 

The  superintendent  of  irrigation  of  Water  Division 
No.  2  was  not  furnished  with  a  certified  copy  of  the  de- 
cree covering  the  dates  and  amounts  of  appropriations 
of  water  in  Water  District  No.  10,  until  late  in  the  sea- 
son of  1888,  and  has  not  furnished  this  office  with  a  tab- 
ulated statement  relative  to  the  ditches  embraced  in  the 
decree.  It  is  thought  advisable,  rather  than  that  this 
report  should  not  show,  so  far  as  possible  the  particulars 
concerning  water  rights  in  Water  District  No.  10,  to 
present  the  following  table: 
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WATER    DISTRICT   NO.   11. 

Water  District  No.  ri  —  C,  Eubank^  Water  Commis- 
sioner. Appointed  February  18,  1888.  Address,  Pon- 
cha  Springs,  Chaffee  county,  Colorado. 

Water  District  No.  11  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  that  part  of 
the  Arkansas  river  lying  in  Chaffee  county;  also  all 
lands  irrigated  from  ditches  or  canals  taking  water  from 
the  tributaries  of  said  portion  of  the  Arkansas  river. 

No  report  has  been  received  from  the  water  commis- 
sioner of  this  district. 
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WATER  DISTRICTS  Nos.  12,  13  AND  14. 

Water  District  Xo.  12 — No  water  commissioner  has 
been  appointed  for  this  district. 

Water  District  No.  12  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  that  part  of 
the  Arkansas  river  in  Fremont  county;  also  all  lands 
irrigatated  from  ditches  or  canals  taking  water  from  the 
tributaries  of  said  portions  of  the  Arkansas  river,  except 
Grape  creek. 

Water  District  Xo.  tj — Xo  water  commissioner  has 
been  appointed  for  this  district. 

Water  District  No.  13  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  Grape  creek 
and  its  tribntataries. 

An  adjudication  of  water  rights  in  this  water  district 
was  begun  some  \  ears  ago,  but  has  never,  so  far  as 
known,  been  pushed  to  a  conclusion. 

Water  District  Xo.  // — //'.  P.  Hobson,  Water  Com- 
missioner. Appointed  June  29,  1885;  address,  Pueblo, 
Colorado. 

Water  District  No.  14  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  the  Arkansas 
river,  in  Pueblo  county;  also  all  lands  irrigated  by 
ditches  or  canals  taking  water  from  the  tributaries  of 
the  said  Arkansas  river,  in  the  said  county,  (except)  the 
St.  Charles  and  its  tributaries,  and  the  Huerfano  and  its 
tributaries. 

While  the  word  *  'except,"  in  parenthesis  above,  was 
omitted  in  the  act  of  Legislature  creating  Water  District 
No.  14,  the  evident  intention  of  the  Legislature  is  indi- 
cated in  the  description  of  Water  Districts  Nos.  15  and 
16,  embracing  respectively  the  St.  Charles  and  its. tribu- 
taries, and|the  Huerfano  and  its  tributaries. 

In  the  distribution  of  water  by  this  department,  the 
description  of  Water  District  No.  14  has  been  interpreted 
to  include  the  tributaries,  except  the   St.  Charles  and 
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Huerfano,  to  the  Arkansas  river  in  Pueblo  county, 
whether  those  tributaries  extend  into  other  counties  or 
not. 

A  plat  of  this  district,  prepared  from  the  report  of 
the  water  commissioner  thereof,  and  a  graphical  presen- 
tation of  the  discharge  of  the  Arkansas  river,  are  found 
in  Part  II.  of  this  report. 

There  has  been  no  decree  issued  by  the  courts  gov- 
erning appropriations  of  water  in  this  district,  though 
testimony  has  been  taken  relative  to  a  number  of  ditches 
therein. 

Mr.  Hobson  reports  the  following  particulars  con- 
cerning the  ditches  and  the  use  made  of  water  in  Water 
District  No.  14  for  the  year  1887: 

STATEMENT    CONCERNING    DITCHES    IX    WATER    DISTRICT    No    14.  BY 
THE  WATER  COMMISSIONER. 


NAME  OF  DITCH. 


5  i^h 
B  at:  <u 


i  i  J 

h  CD  V 


0 

u  a 


O  a) 


=      0    w 


Hobson  ditch      .    . 

3 

♦McBride  ditch  .    . 

1 

Fields  ditch 

2'. 

Brooks  ditch 

1 ' ; 

Richey  ditch   .    .    . 

♦Cape  Horn  ditch 

2 

Smith  &  Mahoney 

ditch  .    . 

2 

Booth  ditch     .    . 

Excelsior  ditch 

7 

_ 

•Ballen  Hill  ditch 

6 

♦Allen  ditch     .    .    . 

2', 

Arkansas  Valley  ditch 

IO 

Crook  &.  Carlisle  ditch 

- 

Enterprise  ditch  . 

. 

■* 

IO 

20 

16 

6 

154 

70 

124 

IOO 

15 

70 

7° 

-'5 

200 

4 

300 

120 

200 

315 

200 
460 


60 
105 

17 
552 

450 
202 
ISO 
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u 


Sell  ditch  

Banister  ditch  

Toof  (owner)  ditch 

De  Graff  (owner)  ditch  .    .    .    . 

Wood  Valley  ditch 

Sutherland  ditch 

■  Bennish  (owner)  ditch     .   .   . 

Whipple  ditch 

Grand  View  ditch 

Fahey  ditch 

McBlroy  ditch 

Cawfield  ditch 

Chilcott  ditch 

Co/.zens  ditch  

Hot. -mu  ditcli      

Turner  (wheel)  ditcli 

♦Riverside  iwheel)  ditch 

•Morey  &  Haden  (wheel)  ditch  .   . 

Insane  Asylum  (wheel  and  steam  / 
pump,  ditch  \ 

Sperry  (wlieel  and  reservoir)  ditch         % 

Sater  (wheel)  ditch >i 

Totals 92^; 
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40 
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75 

5 
300 


3.669 


200 

80 

IOO 


So 

40 

25 

5 

50 
12 
50 
27 
10 
35 
25 
40 
40 
50 
10 
35 
45 
3,35o 


Where  the  •  is  used  the  accompanying  particulars  concerning  the  ditch  are 
estimated,  and  can  only  be  considered  approximate.  The  iotal  area  of  land  irri- 
gated in  Water  District  No.  14  is  seen  from  the  above  statement  to  be  about  8,741 
acres. 
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Mr.  Hobson  reports  the  following  particulars  con- 
cerning the  duties  and  the  use  made  of  water  in  Water 
District  No.  14,  for  the  year  1888: 


NAME  OF  DITCH. 


West  Pueblo     .    . 
Cape  Horn     .    .    . 

Fields 

Richey 

Brooks     

Hamp 

Booth 

Booth  Extension 
Barndollar  .  .  . 
Excelsior  .  .  .  . 
Ballew  Hill  .  .  . 
Arkansas  Valley 
Enterprise  .  .  . 
Carlile  &  Clough 
Lewis  Rartnun 
Cawfield      .    .    .    . 

Chilcott 

Green  View 

H.  R.  Steele  .    .    . 

Mcllroy 

X.  W.  Steele  .    .    . 

Cawfield 
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Benesch  .    . 

Espey  

Banister 

Poof 
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So  that  tht re  were  irrigated  in  this  district,  from  about  92  miles  of  ditches,  1,612 
acres  of  alfalfa,  107  %  acres  of  seeded  grasses  other  than  alfalfa,  3,130  acres  of  natural 
gl  U8C8,  and  2,415  acres  of  crops  other  than  grasses,  amounting  in  all  to  7,264^  acres, 
while  the  area  of  land  in  this  district  lying  under  the  ditches  which  might  he  irri- 
gated therefrom  is  about  1.^.694  sen 
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Water  District  No.  rf,  R.  A.  Wiggins^  Water  Com- 
missioner. Appointed  April  14,  1887.  Post-office  ad- 
dress, Pueblo,  Colorado. 

Water  District  Xo.  15  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  the  St.  Charles 
and  its  tributaries. 

A  plat  of  this  district,  prepared  from  the  report  of 
the  water  commissioner  thereof,  is  found  in  Part  II.  of 
this  report. 

Mr.  Wiggins  reports  the  following  particulars  relative 
to  ditches  and  the  use  made  of  water  in  his  district  as 
approximately  correct: 

STATEMENT   CONCERINING   DITCHES    in    wai'HR    DISTRICT   No.    L5,    BY 
THE   WATER    COMMISSIONER. 
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NAME  OF  DITCH. 
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NAME  OF   DITCH 
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WATER    DISTRICT    No.   16. 

Water  District  No.  16—L.  Z.  Wat  kins,  Water  Com- 
missioner. Appointed  April  11,  1887.  Address,  Gard- 
ner, Huerfano  county,  Colorado. 

Water  District  No.  16  consists  of  all  lands  irrigated 
by  ditches  or  canals  taking  water  from  the  Huerfano 
river  and  its  tributaries.  A  plat  of  this  district,  pre- 
pared from  the  report  of  the  water  commissioner  thereof, 
is  found  in  Part  II.  of  this  report.  Unfortunately,  two 
referees  for  Water  District  No.  16  have  been  appointed 
to  take  evidence,  report  upon  the  same  to  the  court,  etc. 
It  is  provided  in  section  1762  of  the  General  Statutes, 
that  "when  any  water  district  shall  extend  into  two  or 
more  counties,  the  district  court  of  the  county  in  which 
the  first  regular  term,  after  the  first  day  of  December  in 
each  year,  shall  soonest  occur,  according  to  the  law  then 
in  force,  shall  be  the  proper  court  in  which  the  proceed- 
ings for  said  purpose,  as  hereinafter  provided  for,  shall 
be  commenced."  By  "said  purpose,"  is  meant  the 
"adjudication  of  water  rights."  It  is  also  provided  in 
the  same  section,  that  "when  said  proceedings  shall  be 
once  commenced,  by  the  entry  of  the  order  appointing 
a  referee,  in  the  manner  and  for  the  purpose  hereinafter 
in  this  act  provided,  such  court  shall  thereafter  retain 
exclusive  jurisdiction  of  the  whole  subject,  until  final 
adjudication  thereof  is  had,  notwithstanding  any  law7  to 
the  contrary  now  in  force."  It  appears  that  Water  Dis- 
trict No.  16  extends  into  two  counties  and  two  judicial 
districts,  and  that  proceedings  in  this  matter  were  com- 
menced in  that  district  court  where  the  first  regular 
term  did  not  occur  the  soonest  after  December  first,  and 
that  the  referee  was  appointed  by  the  court  to  take  testi- 
mony, etc.,  relative  to  water  rights  in  this  water  dis- 
trict; that  subsequently  another  referee  was  appointed 
by   the  other    court,    into   whose   judicial    district    this 
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water  district  extended,  and  that  both  referees,  so  ap- 
pointed, attempted  to  take  testimony,  report,  etc.  This 
condition  of  affairs  is,  of  course,  very  perplexing  to  the 
users  of  water  in  Water  District  No.  16. 

Mr.  Watkins  reports  the  particulars  set  forth  in  the 
under-written  statement  concerning  the  ditches  and  the 
use  made  of  water  in  his  district.  They  indicate  a  con- 
dition of  irrigation  development  peculiar  to  but  few 
water  districts  in  the  State.  It  can  not,  of  course,  be 
expected  that  in  every  particular  these  statements  should 
be  perfectly  correct.  Mr.  Watkins  deserves  especial 
commendation  for  his  efforts  to  furnish  this  department 
with  this  information  concerning  his  district,  which 
evidently  required  a  great  deal  of  labor  on  his  part. 

Mr.  Watkins'  report  relates  to  that  portion  of  his  dis- 
trict embraced  in  Huerfano  county,  and  includes  noth- 
ing in  the  county  of  Pueblo.  This  is  in  harmony  with 
a  feeling  recently  recognized  as  existing,  leading  to  such 
an  interpretation  of  the  descriptions  of  water  districts  in 
Water  Division  No.  2,  as  would  make  that  part  of  the 
Huerfano  river,  and  its  tributaries  in  Huerfano  county, 
a  district  by  itself.  It  may  be  that  the  courts  looked  at 
the  matter  in  that  light.  It  is  certainly  unadvisable 
and  is  believed  to  be  unwarranted. 
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STATEMENT     CONCERNING      DITCHES     IN     WATER     DISTRICT    No.    lri, 
BY    THE    WATER   COMMISSIONER. 
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Gomez 

Proffitt 

Butte  Valley 

Rice 

Moore 

Madrill 

Meases  &  Co 

Burns 

Sanders     

Karl l/s  .         .    .        4 

Caldwell -i\ \  .   .     .   .      60 

Gunlett 1  >/,  60 

Spring %  .   .     .    .      90 

K.  D.  Caldwell I       ....      60 

Candalario %  .   .  '  .   .       15 

Hoffman K  •   •     •  9° 

Archuleta  No.  1         %  .   .  ;  .   .      60 

Garcia 1%  .    .     .    .      60 

Montoya 1  v4  .60 

Navaujo  \  ....     120 

Valdes  No.  1 G  .    .     .    .      90 

Nolasco  No.  1  %  .         .    .      60 

Baker  No.  1  .....      60 


Baker  No.  2     .  \  .    .      Not    used 

\    I   com- 
pleted 


Baker  No.  3 


Spider  Web  No.  1 


iW 


Not    used 
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\  AMI-    OF    DITCH 


watt 
here! 
irriM 

f  1888 

=          c 

r.           a 

g|°fc 

V 

a  v  j=  r 

3d 

of    d 

H  carri 
ring    t 
1  seasr 

"88| 

bo .     K 

-;  •  a  0 

(U   c8   &flC 

u  = 

'?.  *  ~  ~ 

|S.S3 

Spider  Wei>  No.  2  . 

Petty  No.  1 

Petty  No    2 
Ctsneroua  No.  1  . 
Cisnerous  No    2 
J.  H    Craig       .    .    .    . 
Hitiia  Baca     ... 

Ojo 

Mi;i-  creek      .   . 

Valdez  No.  a 

Valdex  No.  ;. 

Romeriz 

Romerii  No.  2.  .  .  . 
Dolores  Garcia  . 
Apadaca  No.  1.  .  .  . 
Apadaca  No.  2.  .  .  . 
Flora  Monte/.  .  . 
Flora  Montez  No.  2  . 
j.  If,  Montez     .   .   . 

Quintana 

Montana        

Castora 

Turkey  creek  .    . 
Victor  Montoya  No.  1 
Iy.  A.  Harms   .... 

Vigil 

Frau  Martine  ... 
Victor  Montoya  No.  2 
M.  Archuleta  .... 
1<  a  in  on  Trujilla  . 
Ma  Aut  Sanchez 


iU 


WATER    DISTRICT    No.     1  (>. 


2rt5 


NAM!-:  OF   DITCH 


&H 


b      « 

(^    CC    5jJ  (Li 

O  W  O  w 


13 

5  "9 

O  if 


So 


c  a 

o  *j 


Auguste  Labato ?2 

Msrtine  &  Sons  No.  i yx 

Martine  it  Sons  No.  2 l/2 

Nnnda ]A  .    .         .120 

Rock  Wall  No.  1 %  ....    120 

Rock  Wall  No.  2 % 

R.  W.  Willis  No.  1 1%  ....     120 


Used  only      Headgate 
No.  1.  gone. 


Carpenter 2 

J.  W.  Smith  No.  1 #  .    . 

John  G.  Cozad  No.  1 2 

John  G.. Cozad  No.  2 2 

Cnchara Not  known 

Julius  G.  Kruger M  ■    ■ 

Bruce  No.  1 \i      . 

Bruce  No.  2 Vz  ■    ■ 

George  Kitchen y2  ■   ■     •    •    120 

Butte 5K  ■    •  «5 

Philip  S.  Side .      %  .    .     .    .        2 

Patterson 1  :v4  .    .     .    .      90 

Patterson  extension 2      .    .     .    .     120 

Montey l/?  .    .     .    .      20 

Edmonds •-  .    .     .    .       10 

Ward  &  Edmonds il/i  ■    ■     •   -      20 

Francisco  &  Dargere zM  ■    ■     ■    ■    I2° 

La  Veta  Mill .    .      % 

La  Veta  Town |  .   .  1 

Calf  Pasture 

B.  F.  Palmer 

F.  I.    Martin  No.  2 

Nathe  Patterson 

Moore 


■  s 


120 
120 
30 
30 
120 
120 


40  .    .    Not  known 

1 20 1 '  • 

120 2 

3 1 


M 
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c 

t    of 
dnr- 
[888, 
>nd. 

£  £  C°c 

0 

NAMi:    OF     DITCH. 

c 
B 

days 

rried  t 

the   i 

son  of 

o  w  o  "■ 

2-Eafc 
re  «  o  a 

£5    -jj 

5* 
6.S 

.    of 
as  ca 
iring 
gsea 

U  s 

|HJ 

>*  =  o 

I..  I)    K.  I). 
Denton 
John  Brown 

Sefton  H   T.  No.  i . 
Sefton  ii.  T    N 

Sefton    HI 
Sefton    II    T.  No  *. 
St  >    Veta  Highland 
Alexander  ft  Kincadc 
Alexander  &  Barnard 
Sandoval  South 
Sandoval  North 
H    B    Si 
Highland 
I  • 

Indian  Creek 
Hardy  ft  Barnard    .   . 
J    v.  < hrenby     ... 
Owenby  Bros  .   . 
P.  M.  Owenby 
Pain  &.  Martin    . 
Sallee  No.  i  .    .    . 
Sallee  No.  2  .    .    . 
McDonald  No.  i 
McDonald  No.  2 
Stapeland  .... 
J.  K.  Parks  .    .    . 

Carver 

Z 

Smith  Crumley  . 
David  Heart 


Vi 
550  feet 


640   yds 


140 

[20 
[30 

'5 
1  2 

3° 

[30 
40 

[30 
QO 
90 
90 

[30 
60 
4 
60 

go 

'50 

QQ 

130 

14 
14 
45 
45 

1  10 

4 
90 
20 
15 
30 


not  known 
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a 

*"  s  «!, 

si  |s 

w-3  _   c 

>  £T» 

s          o 

o 

J=  u  - 

rS*'8 

NAM}-:    OF     DITCH. 

5 

en  ^j=  D 

sbp^ 

o       —  g 

.as  * 

Soul* 

H  £ 

gW-a 

3*£2 

Cribble  &  Baker 
Cribble  No.  l  .  . 
Z.  Gribble     .    .    . 

Plaza  

Wayman  .... 
McOlive  &  Denton 
Spanish  Peaks'  Co 
Beaver  Dam    .   . 
Walsen  No.  i  .    . 
Walsen  No.  2  .   . 
Trugilla-  .... 
Romerez  No.  1    . 
Theo.  Meas  .   .    . 
Vigil  Bros  .... 
J.  Pachaca    .    .    . 
Bear  ditch     .    .    . 
Walseuburg  Town 
Gomez  No.  1    . 
Jean  George    . 
Madrill  No.  1  . 
Madrill  No.  2  . 
Mexican    .    .    . 
Lake  Merriain 
Sanchez  No.  3 

Plasa  

Ant  Sanchez 
Uonetus  Valde 
Marbnt  .... 
Kincade  No.  1 
Kincade  No.  2 
Walsen  Veta 


500   yd 

3 

1, 


520  feet 


90 
120 

50 
6 

35 
100 

90 
120 
180 
160 

90 

90 

60 

60 

120 

90 

120 

120 

n5 

75 

70 

130 

140 

90 
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WATKK    DISTRICT    NO.     1 H.  ^H9 


STATEMENT    CONCERNING    DITCHES    IN    WATER    DISTRICT    N< 
BY    THE   WATER    COMMISSIONER. 


NAME    OF    DITCH. 

1-3 
-  E 

5  «d 

■  be 

SI 

s     ~ 

0  U  O 

■  ~  CI 
V       u 

—  _  r 

u 

S.  ■— 
u  « 

u  be 

u     • 

v. 

Number  of  acres  0 

seeded  grasses,  oth 

er  than  alfalfa,  irri 
gated  therefrom. 

-  /   •_ 

-  d  «■ 
u  0; 

-  t£.= 
0       — 

-  SI'S 

u  C  * 
0  *.£? 
y. 

°3 

1  ~  s 

-Mi 

H.  T   Chapp  e     .    .    .    . 
T.  H.  Muchraore    .    .    . 

2  .    . 

2 

Timothy 

30  .    . 

8  .    . 

....         20 

Sheep  Creek 

Potato  

.    .      40  . 
20  .    . 

4      ■ 

....         18 

Sharpsdale 

6  .    . 

2  .    . 

....           4 

, 

Archuleta 

.    .    400  .    . 

.      I  .  IOO  .     . 

....        65 
...           450 

No.  i 

3  ■   • 

4  -    • 

.  .     50.  . 

Palmer 

.     .      800  .     . 

7  .    . 

•    •     135  •    • 

.  .     90  .  . 

....      20O 

Ramon  M.  Y.  Valdes    . 

•     •      265.     . 
I .IIO  .     . 

j 

Upper  Huerfano     .   .    . 

10  .    . 

20  .    . 

•  ■   500  .  . 

....      So 

Sefton  No.  i      

•     •      300  .     . 

•    •      25  .    . 

•    ■      50  ■    • 

•  ■     50  .  . 

...          20 

Sefton  No.  2      

30  .  . 

5     ■ 

Sefton  No.  3      .    . 

40  .     . 

....      10 

Mangenarus  No.  1     .    . 

.     .      260  .     . 

.    .     1 -'7 

....      60 

Mangenarus  No.  2 

50  .     . 

30  -    - 

....       15 

Montez  &  Co    .    . 

...      60 

Pioneer 

■      500  .     . 

■     130 .    . 

...      58 

J.  A.  J.  Wilson    .... 
May 

20  .     . 
.     .      300  .     . 

15  .    . 

.    .     120  .    . 

.12 

Gardin 

20  .     . 

1 

, 

...            9 

South  Side 

.     .        30  •  ■ . 

10  .    . 

....       15 

Deus 

30  .     . 

.    .    . 

Martine  &  Rahn     .    .    . 

•     ■        fc.    . 

60  . 

.2^ 

Felippi 

.     .      200  .     . 

3°  • 

Medina 

.     .        SO  .     . 

40  .    . 

ia 

Navaujo  &  Archuleta  . 

.     .      24O  .     . 

.    .      60      . 

.40 
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N AMI    <  >F  DITCH. 


a  -  - 
y.  -  - 


Burns  .    200 

Sanchez  50 

Mill  and  Irrigating  200 
Gardner  Co 

355  1  .; 

Hamlett  ■   •      5! 

j    I).  Patterson  40  15 .  

w  No.  2  .  55  •   •  '" 35 


0 

■ 

53 

r  of  acres  of 

? passes  other 
alfa  irri- 
therefrom. 

0  c 

£  JJ  g 

«  St 

CO    1/ 

►"35 

r  of  acres  of 
rope  irrigated 
om. 

H  n)<fc 

4;   «  *-' 

4,   0£ 

—  <-  i> 

.2  £  _- 

2  tx) 

,5  j.  u 

eSfc 

S73J 

~^% 

a  *•  *- 

^  "- 

3fi*  S 

-  a  & 

S** 

50 .  . 

50 

....      15 
10 

I.S       . 

- 

Roy  .  .  63  .    .       g  .    .  _m 

Chavez.  [60  .    .  .<       35 


3 

Snow  130 

Bmmerson.  25 

Watkins  .                          .   .  100 

-  Creek                   .     .    .  So 

Meadow    .  So 

McHarg  .  .60 

Hornhack So 

Murray 35 

KM.  Lincoln  No.  1       ...  25 

KM.  Lincoln  No.  2  .    .     .    .  40 

K   M    Lincoln  No.  3  .    .     .    .  12 

McClure 15 

Bradford  &  Swire 100 

Joe  Murray       300 

Glade 160 

Road 40 

Muddy  Creek 120 

Robinson 200 

Houser. 160 

yuillian  No.  1 40  .    . 


20 

60 

8  .  , 
...                5  .   . 

15 

30 

2  .    .     .    .        2  .   . 

•    •      10 55 

8 16 

8 

20 5} 

6 
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NAME  OF  DITCH.  <e*E 


- 
_  b 

°- 

Egtp 

-  a,*  o 


z  L"~ 

y.  *  ~ 

Z.  "  -  ~ 

I  =  s 

V.   z  ~ 

Quill  ian  No.  2 

30  .    . 

4.  . 

.    . 

yuillian  No.  3 

B 

.1     . 

Quillian  No.  4 

.    .        -      . 

...     4 

Wilbuni  No.  1  . 

.    .      6 

1 

3 

...         20 

Wilburn  No.  2 

40  .    . 

Wilburu  N<>  3 

5 

Owens 

a 

W.  T.  I-rink      

50  .    . 

:■ 

Fernandez 

.    .    220  .    . 

.  .     15  .  . 

10  .     . 

...      .65 

West  Side 

.      40      . 
.    .    210  .    . 

->- 

West  Fork  No.  1  .  .    .    . 

8  .   . 

. 

West  Fork  No.  2  .       . 

30  -   . 

.    .        : 

Meas  No.  1 

4      • 

•         4 

Meas  No.  2 

8.  . 

4    .      . 

...     2 

J.  I).  Ortobee>  No.  1  .    . 

.    .    . 

.    .  10 

J.  D.  Ortobees  No.  2 

.   .      13  .    . 

Martine  No.  1 

Martine  No.  2 

■    -    •    5 

....    4 

.    .    6 

Riell 

80 

Manwell  Ortobees  . 

80  .   . 

David  Chavez      .    .    . 

20  .    . 

....    6 

Ant  Qnintano 

160  .    . 

...     117.. 

The  Harms      

600  .    . 

12  .    . 

3  - 

.      . 

.    .    . 

The  Garcia 

■    ■    273 

. 

St.  Stephen 

50  .   . 

•     4 

Pioneer 

.    .     i- 

4  •    • 

-    • 

.20 

Martine 

v; 

J.  M.  Jaques  . 

4  .    . 

...     .11 

Pino 

!<0 

...        26 

Marline  No.  ; 

.      .       2;,0 

.    .      28  . 

The  Craig      ....... 

■     -      I30  •     - 

20  .    . 

.     .     . 
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NAME    OF    DITCH 


-•a 


gil 


©  A  «j 

^  —  _ 
O         « 

| « 1  8 

-  isfc 


B 


re  « 
H  be 

"sTi 


2i  ^  a 

a  X  o 

O  K£ 


in 

O  cB 


o  au 

.  O  ^ 


St.  Mary's  . 
Mahan  .  . 
J.  W.  Brown 


25 
180 
320 


X.  Allen 100 

St.  Verint-       

Gomez..  295 

Proffitt  9 

Butte  YalU\  -." 

Rice 160 

Moore  45 

Madrill 160 

-  &Oo      180 

Burns 600 

Sanders    .        .                             •  15 

Karl  ....            4 

Caldwell  ...                    ...  30 

Gunlett 100 

Spring  30 

R.  I).  Caldwell          70 

Candelario 4 

IlDflTmaa 50 

Archuleta  No    1 80 

Crarcia      24 

Montoya 45 

Navaujo 200 

Valdes  No   1 18 

Nolasco 10 

Baker  No.  1 35 

Raker  No.  2 100 

Baker  No.  3 

Spider  Web  No.  1 300 


105 

56 
21 
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=  L 

-   u 


—  2  u 


name  of  ditch.  Sg,  B©.i:a         i?$g  ^.E~ 


sis 


x. 


S-  £ 


0 

r.  ~z   U 

o 

v. 

Ez-f             ► 

Spider  Web  No.  2     .   .        .140 70 30 

Petty  No.  1 80 10     20 

Petty  No.  2 40 10 40 

Cisnerous  No.  1    .    .             .    .    100 5 

Cisnercus  No.  2      30  ...  .          4     4. 

J.  H.Craig 5°      •        Has  not          worked           ranch          this  year. 

Elina  Baca 45 5 

Ojo 50 34 

Meas  creek 270 23 

Valdes  No.  2 S5 14 

Valdes  No.  3 10 10 

Romerez 25 4 

Romerez  No.  2 3 1 

Dolores  Garcia 10 8 

Apadaca  No.  1 40 26 

Apadaca  No.  2 25 2 

Flora  Montez  No.    1  .    .     .    .      30 30 

Flora  Montez  No.   2...      15....        5 1 

J.  M.  Montez 80 18 

Ouintana 10 4 

Montana 5 3 

Castora 5 3 

Turkey  Creek 15 12 

Victor  Montoya  No.  1    .     .    .        5 4 

I..  A   Harms 40 10 20 

Vegil 100  ....     10 20 

Fran  Martine 8 ....  6 

Victor  Montoya  No.  2    .     .    .        5 .    .                                              2 

M.  Archuleta 40      .     .    .           

Ramon  Trujilla 4 4 

Ma  Ant  Sanchez 5 3 
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II 

•_  — 

<_  , 

i_   , 

r   of   acres  0 

il  grasses  oth 

11  alfalfa  irri 

therefrom. 

■x.b  - 

Z    Bt 
.5 

NAME  OP   DITCH 

o  vo 

1/  x   S 

fc  0/  O 

U  C8  ** 

1-  u  ^ 
0-  0 
■  •/.  r 

0  2  ^ 

~        ^ 

-  -  . 

U   -   2-0 

llhir] 

S  h<C 

,0  jg  U 

g<2  * 

.0  -z  —  v 

.0   g    E 

,c  u  -J 

~---- 

P  v  .  tJ 

=  —  — 

3US 

=  «  S 

S  x  u  b£ 

9  0IH 

V- 

y 

z 

y 

y. 

AugUStO   I.abala  .... 

15  •    ■ 

2 .  . 

4 

Martin*  ft  Son-  No.  I  , 

Marline  &  Sons  No.  a 

Nunda 

Rock  Wall  No.  i 

K.  ck  Wall  No.  2  [o 

i<   w   Willis  No  1 60 

Carpenter 

to 
John  G   Co/. id  No.  1. 

John  G.  Cozad  No    • 

Cuchara  .   .    100 

Julius  G    Kruger 

Bruce  No   1  .  .  . 

Bruce  No.  2  ...      10 

C.eorge  Kitchen- 25 

Butte 830 

Philip  S.  Side  ....     85 

Patterson 

Patterson  Extension. 

Montey 25 

Edmonds 25 

Ward  &  Edmonds 76 

Francisco  &  Daigre  ....    820 
La  Veta  Mill         


5  •    •     •    •        s  30 

•    •      27  .    .     .    .      50  .    .     .    .    485 75 

No  water  n  sed  in  1888       Capacity    not   known 
La  Veta  Town Carries  water  conti  nuously.   Nothing  further  known 


Calf  Pasture 150  ...   .      16  ...    .      68  .    . 

B.  P.  Palmer Used  asanauxili 

T.  L.  Martin   No.  2 31  . 

Nathe  Patterson 50  . 

Moore  .  


is 


ary  to  the  C  alf  Pasture 

I 


I'sed  a  s  an  auxilia'rv  to  the  N.      Patterson 


WATER    DISTRICT    No.    16 


2YS 


NAM!".  OF  DITCH. 


I..  I).  K.  D 

Denton 

John  Brown 

Seftoii  H.  T.  No.  i  .  .  . 
Sefton  H.  T.  No.  2  .  .  . 
Sefton  H.  T.  No.  3  .  .  . 
Sefton  H.  T.  No.  4  .  .  . 
South  Veta  Highland  . 
Alexander  &  Kiucade 
Alexander  &  Barnard  . 

Sandoval,  south 1S0 

Sandoval,  north 105 

H.  B.  Sager 50 


Highland 120 

Ute 10 

Indian  Creek 15 

Hardy  &  Barnard      .    .  60 

I    Y.  Owenby 12 

Owenby  Bros 35 

F   M   Owenby so 

Fain  &  Martin 40 

Sailer  No.  1 17 

Sailer  Xo.  2 


McDonald  No.  1 40 

McDonald  No.  2 10 

Stapeland .  160 

J    F.  Parks 30 

Carver 40 

Z 

Smith-Crumley 35 

David  Heart 30 
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Sjj  '  -  '  ~  -  _•  »•»  .  *  gp 

/:  «  K  bC  £  C        ::  g  «  B  o£ 

K*C  5T  Sx"  -0  U  V  5  u.h   . 

o  >-  K  =  ■  V « «  *  8  «£  3     - 

*        .  .  .8*3  J  v_  ~  ^  i_  £  n 

NAME  OF    DITCH.          ■-      -              -      p  -:  'g^g  "Bg-^ 

u     C  ; <—  -  ~  ucl*"  <u      £ 

3§J:  3-.e  sSJeS  a"**?  =£t; 

/  -  ~  x.  "  -  /.  ■  -  M  £  =  ^  £  °  ^ 

Gribbleft  Baker 135  2 

Cribble  No.  1 so 15 19 

Z.  Gribble 40 4  .    .  16 

Plaza 200 6 29 

Wayman 195     4  •  ■    •   •     55 22 

Mcolive  &.  Denton  .    .    300  .    .     .    .  25      20 12 

Spanish  Peak*  Co 62  .  .    157  .   .    .  .     t>o 76 

!:<  ave   Dam 120  .    .     .   .    5      35 25 

waiaen  No.  1       200  .   .    .   .  17     50 10 

Walaen  No  a 120  ..    .         10 67 

Trujilla 135 10     .  46 

Romerei  No.  1 152 29 41 

Theo.  afeaa 5 

Vigil   Bros      ...  Ilf      3 

Juan   Pachaco 10 6 

Ht  ar  .   .    .  180 57 

Walsenburg  Town 27 '_ 27J4 

Gomez  No.  1 230  .   .     .    .    2      73 

Jean  George 120  ....  20      47 6 

Madrill  No.  1 201 50 

Madrill  No.  2 So  '    • 16 6 

Mexican      500  .    .     .    .     7      6 78 

Lake  Merriam 100      123 57 

Sanchez  No.  3 200  .    .     .    .    3      13 

Plaza 992  .    .     .  . io8'~ 7Ja 13 


A ut  Sanctez 40 

Leonitus  Valdes 100 

Marbutt      300 

Kincade  No.  1 50 

Kincade  No.  2 8 

Walsen  Veta 
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Clemente  Trujilla 4 

Vigil      170  ..     .  2  .    .     .    .      30  ...    .      30 46 

Luis  Gonzollez 60 10 10 

Price  Mertus  Haldy  .   .     .   .    320  .   .     .   .      50 10 

I.abata .    .    100  .    .     .    .      65 15 

Simons o  .    .     .    .' 30 

Jas.  Lam 

Chas.  Lam 40  ...    .       3  .    .     .    .      12  .    .      20 8 

Foristine 200 25 45 

Collum 45 30 3 

Sam'l  J    Capps 50 15 '5 

Hickland 200  .   .     .    .      75  .   .      75 12 

Kiusey 125  ...    .      15 12 


Graham 

I).  K.  L.  M  C.  &  K     .    .     .    .      63  .    .     .    .        5 20 

Cavinnis 100 25 

L.  Hickland 200 


A.  J.  Dodgins 200 80 

Jas.  Patterson 300  .  16 200 

Whitman  &  Mott   ....        200  ....      40 75 

Palmer  No.  2 40 

Shields 80 6 
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I 

WATER    DISTRICT   No.   17. 

No  water  commissioner  lias  been  appointed  for  this 
district. 

Water  District  Xo.  17  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  that  part  of 
the  Arkansas  river  lying  in  Rent  county  ;  also,  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  the 
tributaries  of  the  said  portion  of  the  Arkansas  river, 
except  the  Apishapa  and  its  tributaries,  and  the  Purga- 
toire  ditch  and  its  tributaries. 

Earnest  efforts  were  made  to  induce  the  county  com- 
missioners of  Bent  comity  to  recommend  a  suitable  man, 
to  be  appointed  by  the  Governor,  as  water  commissioner 
of  this  district,  to  the  end  that  some  knowledge  of  this 
important  district  might  be  obtained  from  the  reports  of 
the  water  commissioner  who  might  be  so  appointed. 
These  efforts  were  not  successful . 

There  is  in  this  district  a  conflict  between  the  inter- 
ests of  the  irrigators  and  those  of  the  cattle-raisers, 
which  is  retarding  the  progress  of  irrigation  develop- 
ment in  this  portion  of  the  Arkansas  valley. 
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WATER    DISTRICT    No.   18. 

Water  District  No.  t8—W.  II.  Schulze,  Water  Com- 
missioner.  Appointed  April  7,  1887.  Address,  Apishapa, 
Las  Animas  county,  Colorado. 

Water  District  No.  iN  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  the  Apishapa 
and  its  tributaries. 

No  report  lias  been  received  from  the  water  commis- 
sioner of  this  district. 


WATER    DISTRICT    No.   19. 

Water  District  No.  nj — No  water  commissioner  has 
been  appointed  for  this  district. 

Water  District  No.  [9  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  the  Pnrgatoire 
and  its  tributaries. 

No  recommendations  for  the  appointment  of  a  water 
commissioner  for  this  district  have  been  made  to  the 
Governor. 
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CHAPTER    IV 


WAThR    DIVISION    No.  ■>. 

Water  Division  No.  j,  Rio  Grande  Division. — 
Thomas  McCnnniff  was  appointed  Superintendent  of 
Irrigation  of  Water  Division  No.  3,  August  22,  [887, 
and  resigned  May  12,  1888. 

Jervis  J.  Chapman  was  appointed  Superintendent  of 
Irrigation  of  Water  Division  No.  3,  June  15,  1888.  Ad- 
dress, Alamosa. 

Water  Division  No.  3  includes  all  water  districts  con- 
sisting of  lands  watered  from  the  Rio  Grande  river  and 
its  tributaries,  and  is  named  the  Rio  Grande  division. 

This  water  division  embraces  water  districts  numbered 
20,  21,  22,  24,  25,  26,  27  and  35. 

Mr.  Chapman  reported,  August  9,  1888,  that  the  La 
Jara  and  Alamosa  rivers,  in  District  No.  21,  were  carry- 
ing but  little  water,  only  about  one-half  of  the  amount 
needed  for  irrigation;  that  the  Conejos  river,  in  District 
No.  22,  was  carrying  about  four-fifths  of  the  quantity 
of  water  needed;  that  the  Rio  Grande,  in  District  No. 
20,  was  carrying  about  three-fourths  of  what  was  needed; 
that  District  No.  27  had  been  without  water  since  the 
first  of  July;  that  Water  District  No.  26  had  had  no 
water  since  July  1,  except  what  was  received  from  the 
Del  Norte  and  Saguache  canal,  taking  water  from  the 
Rio  Grande. 
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WATER   DISTRICT  No.  20. 

Water  District  No.  j<k  C.  W.  Givens^  Water  Com- 
missioner. Appointed  June  15,  1888.  Residence,  Ala- 
mosa, Colorado. 

Water  District  No.  20  consists  of  all  lands  within  the 
State  of  Colorado  irrigated  from  ditches  or  canals  taking 
water  from  the   Rio  Grande  river  within  said  State. 

None  of  the  tributaries  of  the  Rio  Grande  are  included 
in  the  description  of  Water  District  No.  20,  though  it 
would  seem,  from  the  fact  that  the  creation  of  this  dis- 
trict, April  2,  [887,  was  prefaced  by  the  statement  that 
uwater  districts  numbered  twenty  and  twenty-three  of 
the  State  of  Colorado,  as  heretofore  established,  be  and 
the  same  are  hereby  consolidated  and  formed  into  one 
water  district,  numbered  twenty,  of  the  State  of  Colo- 
rado," and  from  the  fact  that  water  districts  numbered 
twenty  and  twenty-three,  theretofore  established,  did 
embrace  certain  small  tributaries  of  the  Rio  Grande, 
that  it  was  the  intention  of  the  framers  of  the  bill 
creating  the  new  water  district,  No.  20,  to  include  the 
tributaries  of  the  Rio  Grande  previously  embraced  in 
the  water  districts  consolidated.  This  has  occasioned 
some  misunderstandings.  Some  of  the  statements  fol- 
lowing may  embrace  particulars  concerning  ditches  that 
do  not,  under  a  strict  interpretation  of  the  description  of 
the  district,  belong  therein.  Ditches  believed  by  the 
owners  to  be  in  Water  District  No.  20  may  be  found  de- 
scribed under  the  head  of  Miscellaneous  Ditches  at  the 
close  of  this  chapter. 

Mr.  Givens  reports  for  the  year  1888,  among  other 
things,  the  following  particulars  concerning  the  ditches 
and  the  use  made  of  water  in  his  district: 


WATI.K     DI8TKICT    N<>      20. 


'J, Si) 


STATEMENT    CONCERNING    DITCHES     IN    WATER     DISTRICT    No.  20 
BY    THE    WATER    COMMISSIONER 


NAM)'    OF  DITCH 


Star 

Rio  Grande  and  S.  E,uis 

Baur       

Rush  Curd 

Newton 

Lark  8:  Green 

Citizens  .      ...... 

Midland 

North  Star 

Murrey 

Cole  No.  i 

Cole  No.  2 

Lariek  No.  i 

Lariek  No.  2.  .  .   . 

Bonn 

Clover  Leal  

William  1'eachy 

Kane  6c  Caller 

Empire 

off 

Swart/. 

Henry  Blaekmer   .    .    .    . 
Loin  a  &  La  (Vraste  .    .    . 

Meadow 

Billings  .  

Bueno,  I) 



Larnet 

Fanners    Mutual  .    .    .    . 
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10.000 
19,200 
18,000 

320 
80 

160 
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So 
160 
160 
160 
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320 

60 

40,000 

<r. 

320 

1 

160 

2 

900 

12 

6,000 

320 

640 
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6.000 
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210 
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So 

So 
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90 
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10,000 

1  So 
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200 
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80 
45 
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ompleted 

40 


40 
40 
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,000 
45 


25 
400 

20 
190 


40 

3,000 

ompleted 
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7.  ~~ 

Number  of  acres   of 
alfalfa  irrigated 
therefrom. 

Number  of   acres  of 
ded  grasses,  oth- 
er than  alfalfa,  irri- 
gated therefrom. 
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60                  35 
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260 

1UO 
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160 
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1 ,700 
420 

Homer 3'.- 

Del  Norte  and  Saguache         70 
Wilkin-                 6 

no 
7,000 

c    \\\  Givens 

Worchester 7 

C   Ottwaj  . 
Backus 

johanson 4 

Lee 

Miller 4 

20 

40 

ho 
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20 

Craig 5 

Madusx 5 

Rocker 


160       100 

400       400 

160       100 
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WATER   DISTRICT  No.  21. 

Water  District  No.  21,  Flavio  A.  Garcia,  Water 
Commissioner,  Appointed  September  26.  1887.  Ad- 
dress, La  Jara,  Colorado. 

Water  District  No.  21,  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  the  Alamosa 
and  La  Jara  creeks,  and  their  tributaries. 

Mr.  Garcia  reports  the  following  particulars  for  the 
year  icSSS,  concerning  the  ditches  and  the  use  made  of 
water  in  Water  District  No.  21. 

STATEMENT  CONCERNING  DITCHES  in  WATER  DISTRICT  No.  21, 
BY    Till'    WATER    COMMISSIONER. 
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WATER    DISTRICT    No.  22. 


Water  District  No.  22 — _  /.  M.  /  igily  II  ater  C  Commis- 
sioner. Appointed  April  is,  1887.  Post-office  address, 
Conejos,   Conejos  county,  Colorado. 

Water  District  No.  22,  consists  of  all  lands  in  the 
State  of  Colorado  irrigated  from  ditches  or  canals  tak- 
ing water  from  the  Conejos  creek  and  its  tributaries. 

A  plat  of  this  district,  prepared  from  the  report  of 
the  water  commissioner  thereof,  is  found  in  Part  II.  of 
this  report. 

Mr.  Vigil  reported  for  the  year  [888,  the  following 
particulars  concerning  the  ditches,  and  the  use  made-  of 
water  in  Water  District  No.  22: 

STATEMENT    CONCERNING     DITCHES    IN    WATER    DISTRICT    No.   22, 
HV    THE    WATER   COMMISSIONER 


N    Oil      -'1       l>l  U  H. 

— 
— 

L    - 

5| 

Si 

3 

a  =  r 

7. 

0 

\ 

u 

Z 

- 

3 

- 

z 

— 

0 

■ 

- 

0 

Z 
JD 

7. 

0 

< 

M 

— 
p 
u 

I 

od 

Q 

u 

_^ 
od 
M 

OT 

u   O   C 

■s&l 

l.  C8*J 

^  >--r 

B  eaa 

=  n  tt. 

V 

O 

■ 
u 
u 

- 

0 

y. 

u     • 
0 

g-jj 

'^  jc 

4;  1/ 
£  od 
0  :/. 

Guadalupe      .   . 

2.000 

665 

610 

Head's    Mill 

2% 

330 

'45 

15 

Kl   Coda  .       . 

31-" 

1 ,005 

360 

275 

Main) 

1 

310 

210 

(xarcia        

1% 

320 

320 

Servielta 

5 

1.440 

410 

3^0 

s.  Valdez 

2 

320 

320 

Los  Pi nos 

iK 

4S0 

240 

240 

Salazar  

i» 

160 

100 

25 

Mill 

n 

40 

40 

San  Jost- 

4 

800 

400 

Senecero    

VA 

730 

|00 

330 

Del  Puerticitas             .    . 

1 1  j 

160 

60 

100 

San   Rafael  and  Conejos 

4 

1,360 

440 

360 

El  Serito 

4% 

I20 

80 

20 

Gabriel  Martinez  .... 

i '  i 

480 

40 

WATER    DISTRICT    NO.    '22. 


301 


NAME  <)K  DITCH. 


2-sg 

.OjO    V 


O   CO 


°5t 
u  &Sa  o 

<LC3    CS 

3t>*3  b 

5  *  Id  t* 


bg?«s 


o  be; 


.1 


a  ^  u 


Santiago 3  2,000 

Archuleta  6t  P.  No.  1  .    .  i',>  100 

Archuleta  &  P.  No.  2  .    .             %  60 

Overflow .  1  160 

Trujillo iH  69° 

Canon 5  1,200 

La  Del  Rio 4  s"" 

Rencornies 3  600 

Puerticitas.            ....  ilA  720 

Mecitas 4^  1 ,800 

San  Juan  and  San  Rafael  2%  960 

Espenrioa 1  80 

Chacon  No.  1 214;  180 

Las  Sauces 3%  2,120 

Loboto 2  320 

Jose  B.  Romero 3  1,300 

Benardo  Romero  ....  3  480 

Galbifi il/2  140 

Sanchez 3  640 

Chacon  No.  3 2  120 

Sabru  School  Section  .    .  1  320 

J.  D.  Martinez        ....  1  160 

Vega  Grande is  400 

Au  Cere i\  480 

Stewart  &  Co j1  843 

Chacon  No.  2 21  •  360 

I„obato 1  60 

McCarroll 540 

Manassa! 4  3,200 

Sabine  No.  1 2%  Bo 

Martinez 8  720 


1 ,200 
100 
60 


IOO 

60 

300 

240 

500 

300 

300 

210 

270 

180 

360 

280 

730 

510 

390 

-'35 

80 

IOO 

60 

830 

5io 

320 

,000 

300 

300 

no 

60 

60 

300 

200 

40 

80 

240 

60 

IOO 

45 

330 

40 

160 

}CM  1 

20 

1  So 

1  So 

60 

230 

400 

2.600 

302 


STAT  K    K  N  GI  N  K  K  KS     K  K 1 'O  KT. 


WWII     OF    DITCH. 


Si* 


o"P  E 


OJ3T 

a  "5  •-    . 
h  » «S  a 

s  •/:•  a  i 


O    U5. 


-  —  ^  J  5  -  iJ 

3  C  u  «  -  «  « 


w  a 

5.5  g 

£  fc  £ 
■gtj5 

5oi 


!    M    E$8penola 

i  . 
Chavis,      .    . 

Jack-,  .        ... 

Kphraiin 

Martinei 

Richfield    . 
[*oma  Parda. 
Beecrofl 

Salniit   N 

I. OS  OJOS    \, 

Klledge  .... 
Angustura 
North -Eastern 


iH 


IV 


~>  I  I  .SO 

10  2S 

aao  ....  30 

[ ,420  .     .  ... 

[60         

[60  




175 
ISO 
I5S 
40 
600 
2*.S 

320 
600 


300 
800 

160 

[20 

480 


55 
65 
105 
105 
2. 100 
35 

1 ,  360 

220 

So 

20 

330 


VVATKK     DISTRICT    No.    V'J, 


303 


7-1 

? 

a5 

*w 

fc 

H 
£ 

H 

CJ 

14 

X 

& 

'-' 

H 

< 

CO 

>— 1 

Q 

X 

X 

v 

r- 

W 

'i 

H 

w 

< 

■ 

"2 

ce 

B 

c 

E 

8 

? 

fc 

.* 

v. 

W 

< 

O-g 

?- 

< 

,11 

9J 

bfl 

o 

*  tr. 

- 

5 

< 

c 
h 

„ 

■d 

rj-o* 

p 

8 

os  g  a 

ir. 

^iH  U 

U 

-* 

n       -       s 


p-c 


3     B 


OC       oc 


X 

-  J-1 

O  •-  o 

W 

/. 

~" 

a  u  c  *- 

1  s 

E 

Q 

H 

r  > 

w 

« 

be 

H 

j*1 
w 

Q 

**•&! 

> 

•r. 

u,gc 

i— i 

B 

W 

H 

S  > 

u 

< 

0*0 

J-  x 

c 

X 

2  v- 
s  ° 
u  CO 

u 

< 

s p 

^ 

T. 

£ 

<J 

w 

T 

§ 

X 

'3 

w 

u 

£ 

&H 

ZL 

P 

a* 
.d     .d     -' 


&   ,2 


2,   iS,   <j 


^  t;  B  *»  S  «* 

^  O    4J    I-    >    I-    > 

<l»  c  h  *'C  *V 

<f  03    W    I-  U 

J-  u  r.  o  *  O  * 

0  43  '?>,'?>,'? 

'a?  t  §  2  i  g  § 

3  !«   * 


,  _  o 


D   ,C  O 
V. 


X 


•_  ^  —  - 


cd  -o     fc     * 


304 


STAT  K    K  NG I  N  K  E  K  >    K  K  P< ) RT. 


'■£■      rp      —      f 


-  9 

-  fc 


2 


8*41 


—       =       o 


*>•*•- 


'?  S 


Si 


--  -  -J*  -. 


-  o     ~ 


o      o      c 
C     I?     fc 


,1/     C     _'    o 


V 

P4 

d  > 

u 

—  / 

X 

-  i* 

~  £ 

^ 

u 

7.  " 

H 

X. 

*j    . 

> 

"2 

z 

5 

■£ 

5 

«- 

u 

o 

0 

_o 

B 

O        0 

3 

o 

- 

'^_Z 

y. 

E 

5 

0       B 

7 

< 

< 

S£ 

C" 

< 

4 

0 

■ 

^    u 

U 

00 

7 

-.- 

u 

0Q 

7 

«JU- 

,— ><-N 

u 

- 

7. 

cr 

X! 

"3 

JZ 

^5 

0  u 

L 

U 

U 

a* 

M 

b( 

Bfl 

be 

J 

ed  _' 
p  cd 

d  M 

- 

s 

.5 

■= 

cd 

D 

Ed  s 

^  ed 

rt 

§0. 

i_  — 

id 
be 

be 

bj 

a) 
hi 

u 

cd 
u 

■i. 

'.  >> 

o  <u 

la 

o  E 

5; 

td 

- 

fl 

« 

cd 

- 

1 

5  q 

o 

u 

cd 

0 

8  2 

11 

pa 

CO 

z 

c 

>  «* 

CS 

* 

c 

8  - 

C3 

V 

£- 

c 

t. 

on 

o 

CS 

A 

b 

"    v  < 

X3 

V 

w 

b 

0 

z 

s 

* 

i 

u. 

r- 

« 

r— 

a. 

0 

- 
m 
u 
V 
0 

£ 

7 
,4 

u 
IS 

3 

L 

ft 

l; 

HI 

o 

a 

- 

B 

CS 

_o 

t- 

u 

gg 

■§ 

a 
c 

Cf 

- 

u 

a 

U 

g 

— 

H 

o 

E 

s 

X 

-0 

2 

7 
<J 

p 

V 
00 

u 

cd 
4; 

la 

■2 

-2 
O 

c 

'3 

J. 

i 

en 

T3 
£ 

a) 

cd 
o 

gj 

o 

"o 

M 

Xi 
o 

09 

■0 

u 

>1 

^. 

b 

~ 

.•JJ 

." 

♦J 

- 

p 

u 

u 

'3 

#o 

C 

a 

K 

cd 

- 

a 

a 

'-E 

2- 

"o 

cs 

cd 

CS 

cd 

o 

'^ 

E 

u 

«s 

"~ 

"3 

§ 

"rr 

CO 

5 

a 
a 

Jo 

0 

o 

:- 

■7. 

WATKR    DISTRICT    NO. 


.)•> 


305 


■71 


v      <->      — • 


c 
U 

X 


<: 


o 
> 

u 

O 

u 


2  - 

w  w 

>  o 


C1105 


•- 


=111 

-  ■"-  win 

g.S  =  ° 


-_  4J 


J 

p. 

<u 

u 

CO 

CO 

0C 
00 

00 
00 

S 

00 

0C 

00 

00 

oc 

s> 

r 

N 

N 

>' 

jj 

0 

U 

u 

£ 

sfg 

rt  CJ 

g*3 

r.-z 

«.-a 

£  - 

CJ  — 

O    J; 

'1  v 

0  5« 

0   :/ 
-    bj 

a  od 

~  J: 

f>   u 

j-   qj 

;—  ^ 

-V- 

— *— 

— v— 

— ^— 

'" 

'- 

H 

"5 

<  p  <  C  <  £  <  u         _ 


P-C  B'C  =■-  B" 
------- 

CO       CO       CO       £0 


s    * 


X 


39 


306  state  engineer's  report. 


WATER    DISTRICT    No.  24. 

Water  District  No.  _>/ — No  water  commissioner  has 

been  appointed   for  this  district. 

Water  District  No.  24  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  the  Cnlebra 
creek  and  its  tributaries,  and  as  much  of  the  lands  as  lie 
in  the  State  of  Colorado  as  are  irrigated  from  ditches  or 
canals  taking  water  from  the  Costilla  creek  and  its  trib- 
utaries. 


WATER    DISTRICT    No.  25. 

Water  District  Xo.  25 — No  water  commissioner  has 
been  appointed   for  this  district. 

Water  Diistrict  No.  25  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  the  San  Luis 
creek  and  its  tributaries. 


WATER    DISTRICT    NO.    25. 


807 


t-l 


X 

o 
u 

x 


.-  — ,ti  S 


S  = 

O  (U 


If 


n  s  -  o 


2.2 


5* 


-      J! 


BC     3_ 


Z 

O 

Z         Z        O         0 

0     o     O     o 

a 

^   *   a  .a 

l     I     w 


s    •—    w 


_      ,3      —      ^:       t* 
u     o     o     U     J 


I    I 


~      s     £ 


oo      oc       CO       oo 


■S!        «       "B 


P       5       o       SJ 


u  L         ^ 


5      - 
U 

a    2 


P.  < 


'->       X.       — 


>,      c 


■g  > « 

■°  '~  «S  « 

g  ."3  o  « 

u    2  ~"  - 

5    -  B.5 

v   2^  S  '■« 

O     C  t,- 

•1    I  1^' 

tfl   tfi  :~  i. 


•3        :. 


it 

-     i 

ii   ■* 


-  •—       ? 


5    »«  « 


308 


STATE    ENGINEKR  S    REPORT. 


c       w      .J 


-     - 

eo      — 

*  - 


>  =  T  g 

-  -—  : 

^  ^  .  '-> 

■  a  O  C 

33sfc 


: 


8     8     8 


8     8 


«    Q 


8     8     8 


00 

1 

c 
u 

-- 

od      td 


lO  lO  m  lO  Tj- 


*     E     E     5     E 
&     -.    £    A    -. 


£* 


o      ,i      _;      _ ;      g 


Una 


=    I 


5 


V       £l       41 

h       h       h 


a    ^ 


cfl  i)  .7  1; 

a  •=  s  *!  - 

x.c "if    2 


a  ■/.  x    /. 
^  x ,~, -/.  ,- 


1  = 


a     b    .- 


WATER    DI8TRI0T    \<>.    26 


309 


re  v 


m    « 


00 

i  ■- 

00 

r^ 

00 

00 

oc 

£ 

ffi 

X 

00 

00 

TJ- 

Ch 

CO 

_r 

N 

1/S 

— 

■"■ 

(N 

H 

N 

>( 

,_• 

.•= 

u 

(LI 

c 

3 

>1 

-X 

cd 

re 

£ 

g 

— > 

•— I 

f. 

e  c 

o  re 
been 


Us 


7  o 


re    «> 

2  * 


0   > 

u 

Q 

o 

C_ 

t 

-"  0 

s 

5 

h 

(LI 

'S 

5^ 

u 

re 

<LI 

> 

2 

(Ll 

- 

o 
o 

sd 

"5  - 

o 
o 

/ 
- 

13  « 

"O    91 

o 

o 

2 

.-<: 

0 

Bfc 

u 
LI 

!0    X 

3 
're 

'a 

T3 

're 
CO 

o 

< 

<-1 

sd 

■r. 

w 

■v.- 

-T- 

■(-+  <u 

£+CS 

•^: 

™ 

* 

t 

+t  o 

.XX- 

— 

3 

■;; 

0 

/■  r.  oo  co  oo 
55  °  oo  oo  go  oo 
oc       oc       x      x      to 


b£      of,      bj 
<      <      < 


•  O  o  i> 

u  c  v  Z 

K  6  '  ~ 

Z  >.=  k 

0  __  , 


.=    s 


c    Q 


if         B 


—         -j    --j 


*      5 


U     t     'J      s      < 


310  STATE    ENGINEER'S    REPORT, 


0 

h 

* 

0 

H 

Q 

a: 

X 

a: 

H 

H 

u 

x. 

•— ■ 

- 

& 

2 

_' 

X 

r 

5 

< 

CD 

-• 

w 

J 

X. 


w     > 


'X     s 

< 
- 


"Sg-g 
U  "3  - 


X         £  E: 

x     =•       SSJI 

"  o  c  — 


M 

3 

;' 

.— 

1 

is 

— 

a 

X. 

j 

pg 

h 

- 

i- 

u 

a: 

X 

a 


£5 
x 


X  g 

X  § 

^  h 

W  £ 


WATKK     DISTRICT    NO.    'Jtf.  311 


WATER   DISTRICT  NO.  2fi 


Wafer  District  No.  26. — No  water  commissioner  lias 
been  appointed  for  this  district. 

Water  District  Xo.  26  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  the  Saguache 

creek  and  its  tributaries. 
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WATER    DISTRICT   No.  27. 

Water  District  No.  2j—Mark  Ih-dilt,  Water  Com- 
missioner. 

Water  District  No.  27  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  Turtle,  Car- 
nero,  La  Garita  and  all  other  creeks  and  their  tribu- 
taries which  have  their  sources  of  water  supply  in  the 
La  Garita  mountains,  and  flow  eastward  into  the  San 
Luis  valley. 
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WATER    DIVISION    No.  35. 

Water  Division  No,  35. — There  is  no  water  commis- 
sioner for  this  district. 

Water  District  No.  35  consists  of  all  lands  lying  in 
the  county  of  Costilla,  of  this  State,  watered  by  the 
Trinchera  river  and  its  tributaries. 
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CHAPTER    V. 

WATER    DIVISION    No.   4. 

Water  Division  No.  /,  Sidi  Juan  Division,  William 
.1/.  Ma\\  Superintendent  of  Irrigation.  Appointed  May 
3,  1888.      Address,  Dolores,  La  Plata  county,  Colorado. 

Water  Division  No.  4  includes  all  water  districts  con- 
sisting of  the  lands  in  the  State  of  Colorado  watered  by 
the  San  Juan  river  and  its  tributaries,  and  is  named  the 
San  Juan  Division.  Water  Districts  Nos.  29,  30,  31, 
32,  33  and  34  are  embraced  in  Water  Division  No.  4. 
(See  drainage  plat  of  Colorado,  Part  II.  of  this  report). 

The  following  is  the  report  of  Mr.  May  for  the  year 
[888: 

To  the  State  Engineer: 

Sir: — In  submitting  to  you  my  report  as  superintend- 
ent of  irrigation,  Water  Division  Xo.  4  of  Colorado,  I 
shall  state  briefly  the  general  characteristics  of  the  sev- 
eral portions  of  this  division. 

First — There  is  the  county  of  Archuleta,  comprising 
the  most  easterly  portion  of  the  division,  which  is  prin- 
cipally a  grazing  country,  being  for  the  most  part  moun- 
tainous, with  but  little  arable  land,  and  that  chiefly  on 
the  Indian  reservation,  though  there  are  some  meadow 
and  hay  lands  in  the  vicinity  of  Pagosa  and  some  farm- 
ing lands  on  the  Piedra.  There  have  been  a  few  very 
fine  irrigating  ditches  constructed  in  this  portion  of  the 
division,  but  these,  so  far  as  I  have  been  able  to  learn, 
have  not  been  adjudicated  upon  by  the  courts. 

Second — There  is  the  county  of  San  Juan,  situated 
entirely  within  the  mountains  and  being  strictly  a  min- 


WATER    DIVISION    No.    4.  827 

ing  region.  There  are  no  farming  lands  in  this  portion 
of  the  division,  with  the  exception  of  a  few  isolated  hay 
ranches.  I  do  not  think  there  is  a  single  irrigating 
ditch  in  this  county. 

Third — There  is  the  county  of  La  Plata,  lying  on  the 
south  border  of  the  State  and  extending  to  the  foot-hills 
of  the  mountains,  and  in  some  parts  including  mining- 
regions,  as  those  of  the  Needle  mountains  and  the  La 
Platas.  On  the  Rio  Los  Pinos,  or  Pine  river,  in  the 
eastern  part  of  this  county,  and  embraced  within  Water 
District  No.  31,  are  over  25,000  acres  of  fine  farming 
land  above  the  line  of  the  Ute  reservation.  A  great 
many  ditches  have  been  taken  from  Pine  river  and  its 
tributaries,  but  no  action  has  been  taken  to  have  their 
rights  passed  upon  by  the  courts. 

The  Florida  Valley  is  the  next  in  order  as  we  pass 
westward.  While  the  Florida  is  not  a  large  stream,  still 
it  affords  a  very  considerable  volume  of  water.  In  the 
valley  of  this  stream,  and  on  the  adjacent  mesas,  there 
are  probably  10,000  acres  of  good  farming  land.  Numer- 
ous private  ditches  and  one  company  ditch  have  been 
constructed,  diverting  the  water  from  the  Florida,  but, 
as  is  the  case  with  the  ditches  diverting  water  from  the 
other  streams  mentioned,  no  adjudication  of  water  rights 
has  been  made  here. 

Fourth — The  Animas  Valley:  The  Animas  river  is 
by  far  the  largest  stream  in  the  county  of  La  Plata.  It 
affords  an  immense  quantity  of  water,  little  of  which 
has  been  utilized  on  the  lands  bordering  the  stream. 
There  are  numerous  small  tributaries  emptying  into  this 
river  that  are  more  convenient  for  farmers  to  take  their 
water  from  than  from  the  river  itself.  Adjacent  to  the 
Animas  river  and  its  tributaries,  there  are  upwards  of 
8,000  acres  of  arable  land,  a  part  of  which,  near  the 
town    of   Durancro,  where   the  valley  of   this  stream    is 
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called  the  Upper  Animas  valley,  is  in  a  high  state  of 
cultivation.  In  the  lower  portion  of  the  valley  the  river 
runs  through  a  deep  canon,  with  little  tillable  land  until 
it  crosses  the  line  of  New  Mexico.  No  adjudication  of 
water  rights  has  been  had  in  this  district. 

Fifth—  La  Plata  Valley:  The  La  Plata  is  a  stream 
similar  to  the  Florida  as  to  size  and  flow  of  water. 
There  is  but  little  farming  land  adjacent  to  this  stream, 
the  military  and  Indian  reservations  covering  the  most 
valuable  portion  of  the  land  suitable  for  agricultural 
purposes.  Several  ditches  have  been  constructed  divert- 
ing water  from  this  stream,  which  are  used  chiefly  on 
hay  lands.  There  has  been  no  adjudication  of  water 
rights  in  this  portion  of  the  division. 

Sixth — Mancos  Valley:  The  Mancos  is  a  small 
stream  rising  on  the  western  slope  of  the  La  Plata 
mountains,  having  a  south-west  course  and  furnishing 
water  for  tiie  irrigation  of  the  valley  lands,  where  about 
15,000  acres  have  been  located  and  settled  upon.  A 
large  portion  of  this  area  is  in  cultivation,  producing 
fine  crops  of  grain,  grasses  and  vegetables.  This  stream 
is  taxed  to  its  full  capacity  to  furnish  water  for  the  lands 
alreadv  settled  upon.  Numerous  ditches  have  been  taken 
from  the  stream,  covering  the  lands  on  both  sides  thereof. 
An  effort  has  been  made  in  District  No.  34,  the  Mancos 
and  its  tributaries,  to  have  their  water  rights  adjudicated, 
but  no  final  decree  has  been  rendered,  and  the  matter  is 
still  pending  in  the  court. 

This  covers  all  the  territory  in  Water  Division  No.  4. 
The  Dolores  and  its  tributaries  being  in  Water  Division 
No.  5,  places  this  portion  of  the  country  in  a  very  pecu- 
liar condition.  While  the  Dolores  river  and  its  tributa- 
ries afford  a  large  supply  of  water,  the  area  of  tillable 
land  on  that  stream  is  confined  to  a  narrow  strip  of  bot- 
tom land.     On  the  Dolores  the  bluffs  are  high,  and  the 
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area  of  land  draining  into  that  stream  on  the  south  and 
west  thereof  is  very  small.  Immediately  from  the  top 
of  the  bluffs,  on  the  south  side  of  this  river,  the  land 
slopes  to  the  south  and  south-west,  the  drainage  being 
into  the  San  Juan.  Onto  this  part  of  the  drainage  basin 
of  the  San  Juan  it  is  impossible  to  convey  water  from 
any  stream  other  than  the  Dolores.  There  are  two  large 
canals  now  being  constructed  to  carry  water  from  the 
Dolores  river  to  irrigate  lands  on  the  southern  slope,  all 
of  which  is  in  the  drainage  basin  of  the  San  Juan.  ( )ne 
of  these  canals,  the  property  of  the  Montezuma  Water 
Supply  Company,  has  a  tunnel  5,400  feet  in  length, 
seven  bynine  feet  in  section,  and  with  a  grade  of  one 
foot  for  each  hundred  feet,  which  carries  750  cubic  feet 
of  water  per  second.  The  other,  the  Dolores  Land  and 
Canal  Company's  ditch  No.  2,  has  a  width  of  twenty-five 
feet  on  the  bottom,  and  a  carrying  capacity  of  600  cubic 
feet  of  water  per  second  of  time.  The  amount  of  land 
that  can  be  irrigated  from  these  canals  is  estimated  to 
be  from  70,000  to  100,000  acres.  A  great  portion  of  this 
land  is  of  the  best  quality,  and,  as  a  whole,  it  is  equal 
to  any  in  the  State  in  respect  to  fertility  and  climatic 
advantages.  On  these  canals  there  has  already  been  ex- 
pended nearly  £500,000.  They  will  be  in  condition  to 
furnish  a  large  supply  of  water  for  the  season  of  [889. 
It  appears  to  me  that  the  dividing  line  between  Water 
Division  No.  4  and  Water  Division  Xo.  5  is  very  awk- 
wardly drawn.  There  is  a  lanre  tract  of  high  mesa  land 
between  the  Dolores  river  and  the  streams  lying  to  the 
north  thereof  that  can  never  be  utilized  except  for  sum- 
mer pasturage.  If  the  lines  oi  Water  Division  Mo.  | 
were  so  adjusted  as  to  include  Dolores  river  and  its  trib- 
utaries, or  so  much  thereof  as  lies  within  the  limits  of 
La  Plata  county,  it  would  be  a  more  equitable  division, 
and  more  convenient  for  one  superintendent  oi  irriga- 
tion than  is  at  present  the  ease. 
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Trusting  that  this  report  will  be  accepted  in  lieu  of 
the  facts  desired,  but  not  possible  to  secure  as  yet  in 
this  division,  I  am,  sir, 

Very  respectfully  yours, 

William  M.  May, 
Sufit.  of  Irrigation,   Water  Division  Xo.  /. 


WATER    DISTRICT    No.  29. 

Water  District  Xo.  jy — No  water  commissioner  has 
been  appointed  for  this  district. 

Water  District  No.  29  consists  of  all  the  lands  lying 
in  the  State  of  Colorado  irrigated  from  ditches  or  canals 
taking  water  from  that  part  of  the  San  Juan  river  and 
its  tributaries  which  lie  above  the  junction  of  the  San 
Juan  river  and  the  Rio  Piedra,  and  including  the  Rio 
Piedra. 
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WATER   DISTRICTS  Nos.  30  AND  32. 

Water  District  No.  ,v; — There  has  been  no  water 
commissioner  appointed  for  this  district. 

Water  District  No.  30  consists  of  all  lands  lying  in 
the  State  of  Colorado  irrigated  from  ditches  and  canals 
taking  water  from  that  part  of  the  Rio  Las  Animas  and 
its  tributaries  which  lie  in  Colorado. 

Water  District  No.  30  is  also  numbered  32. 


WATER    DISTRICT    No.   31. 

Water  District  No.  ;/ — There  has  been  no  water 
commissioner  appointed  for  this  district. 

Water  District  No.  31  consists  of  all  lands  in  the 
State  of  Colorado  irrigated  from  ditches  or  canals  taking 
water  from  the  Los  Pifios  river  and  its  tributaries  which 
lie  in  Colorado. 


w 


ATKR     DISTRICT    NO.     30. 


333 


o 

73 

- 

X 

3 

- 

u 

u 

s 

u 

V 

CJ 

- 

C 

> 

r. 

CJ 

ct 

<U 

u 

o 

g 

(X 

u 

^ 

X 

~ 

cc 

U 

ac 

a) 

7? 
0 

> 

tf 

tf 

^ 

H 
£ 

< 

h 

0 

1 

^ 

■T. 

u 

t 

2 

CJ 

o 

"3 

0 

-o 

c 

8 

"-H 

►rj 

*  - 

i 

CJ 

z 

< 

x  - 

u  — 

fc 

_   / 

■c  »• 

o 
£ 

07 

^ 

o 

o 

£h 

'i 

ifl 

5 

^'~~ 

8 

■-  —  ^ 

o 

o 

c 

8 

o 
o 

c 

c 

8 

in 

v. 

3 

«     r*     U 

cy 

tr1 

u 

P«C*S 

X 

r»] 

~ 

£ 

< 

x 

CJ 

3  '3  a 

o 

o 

CO 

Q  »4 


X  * 

j_  x 

£  - 

2  s 


-  f  c 


UflKO 


u 


z 

tt 


.:*      H-       -      "O  t/~ 


X 


M      a      - 


.M       - 


334 


WATER  DISTRICT  No.  33 

Water  District  Xo.  33 — No  water  commissioner  has 
been  appointed  for  this  district. 

Water  District  No.  33  consists  of  all  lands  lying  in 
the  State  of  Colorado  irrigated  from  ditches  or  canals 
taking  water  from  the  La  Plata  river  and  its  tributaries, 
which  lie  in  Colorado. 


WATER    DISTRICT    No.  34. 

Water  District  Xo.  3/ — No  water  commissioner  has 
been  appointed  for  this  district. 

Water  District  No.  34  consists  of  all  lands  lying  in 
the  State  of  Colorado  irrigated  from  ditches  or  canals 
taking  water  from  the  Rio  Mancos  and  its  tributaries. 

A  plat  of  this  district,  prepared  from  a  survey  for  the 
referee  of  this  district,  by  Blair  Bnrnell,  and  presented 
to  this  department  by  Mr.  S.  B.  La  Grange,  referee,  is 
shown  in  Part  II.  hereof. 
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CHAPTER    VI 


WATER    DIVISION    No.   5. 

//  'ater  Division  No.  £,  Grand  River  Dims  ion,  W.  J. 
Fine,  Superintendent  of  Irrigation.  Appointed  Febru- 
ary 17,  1888.      Residence,  Montrose,  Colorado. 

Water  Division  No.  5  includes  all  water  districts  con- 
sisting of  lands  in  the  State  of  Colorado  watered  b\  the 
Grand  river  and  its  tributaries,  and  is  named  the  Grand 
River  Division. 

Water  districts  numbered  28,  and  36  to  42,  inclusive, 
and  45,  are  embraced  within  this  division. 


WATER    DISTRICT   No.  28. 

Water  District  No,  28 — No  water  commissioner  has 
been  appointed  for  this  district. 

Water  District  No.  28  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  the  Tomichi 
and  its  tributaries. 
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WATER    DISTRICT    NO.    36.  337 


WATER    DISTRICT    No.  36. 

Water  District  No.  j6 — No  water  commissioner  has 
been  appointed  for  this  district. 

Water  District  No.  36  consists  of  all   lands   irrigated 
bv  water  taken  from  the   Bine  river  and  its  tributaries. 


WATER    DISTRICT   No.  :(»7. 

Water  District  No,  37 — No  water  commissioner  has 
been  appointed  for  this  district. 

Water  District  No.  37  consists  of  all  lands  lying  in 
the  State  of  Colorado  irrigated  by  water  taken  from  the 
Eagle  river  and  its  tributaries. 
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WATER    DISTRICT    No.  38. 

Water  District  No.  ?<?,  Louis  Stoney  Water  Commis- 
sioner. Appointed  July  i  j.,  [887.  Residence,  Aspen, 
Colorado. 

Water  District  No.  38  consists  of  all  lands  lying  in 
the  State  of  Colorado  irrigated  by  waters  taken  from  the 
Roaring  Fork  and  its  tributaries. 


WATER    DISTRICT    NO.    38. 
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WATER    DISTRICT    No.   39.  343 


WATER   DISTRICT  No.  39. 

Water  District  No.  ?p,  John  Clark,  Water  Commis- 
sioner, Appointed  February  20,  1888.  Residence,  Fer- 
guson, Garfield  county. 

Water  District  No.  39  consists  of  all  lands  lying  in 
the  State  of  Colorado,  located  on  the  north  side  of  the 
Grand  river,  extending  from  the  mouth  of  the  Roaring 
Fork  to  the  mouth  of  the  Rhone  (Roan)  creek;  all  of 
said  lauds  being  irrigated  by  waters  taken  from  the 
Grand  river  or  its  tributaries,1  viz:  Elk  creek,  Rifle 
creek  and  Rhone  (Roan)  creek. 
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WATKR    DISTRICT    NO.    40.  849 


WATER    DISTRICT   No.  40. 

Water  District  Xo.  <fo — Frank  R.  Ross,  Water  Com- 
missioner. Appointed  August  i,  1887.  Residence, 
Hotchkiss,  Delta  county,  Colorado. 

Water  District  Xo.  40  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  Crystal  creek 
and  Smith's  Fork  and  their  tributaries,  and  so  much  of 
all  the  lands  lying  within  the  boundaries  of  Delta 
county  as  are  irrigated  from  the  ditches  or  canals  taking 
water  from  the  Gunnison  river  and  its  tributaries,  except 
lands  irrigated  from  ditches  or  canals  taking  water  from 
the  I  ncompaghre  river. 
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WATER    DISTRICT    No.   41. 

Water  District  No.  fi. — David  A.   Callaway,  Water 

Commissioner.     Appointed  July  28,    1888.      Residence, 
Montrose,  Colorado. 

Water  District  No.  41  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  the  Uncom- 
pahgre  river  and  its  tributaries,  except  so  much  as  are 
within  the  boundary  lines  of  I  >urav  count  v. 
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WATER    DISTRICT    No.  42. 

Wattr  District  No.  /_? — Fred.  IT.  Halbauer,  Watei 
Commissioner.  Appointed  July  23,  1888.  Post-office 
address,  Grand  Junction,  Mesa  county,  Colorado. 

Water  District  No.  42  consists  of  all  lands  irrigated 
from  ditches  or  canals  taking  water  from  the  Grand  and 
Gunnison  rivers  and  their  tributaries  in  Mesa  conntv. 
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WATBK    DISTRICT    NO.    45.  3(3 


WATER    DISTRICT    No.    n. 


Water  District  No.  /i — -James  Tallmadge^  Water 
Commissioner.  Appointed  July  14,  [887.  Residence, 
Chapman,  Garfield  county. 

Water  District  Xo.  45  consists  of  all  lands  situated 
on  the  south  side  of  the  Grand  river,  and  irrigated  from 
ditches  or  canals  taking  water  from  the  Grand  river  and 
its  tributaries,  between  the  mouth  of  the  Roaring  Fork 
river  and  the  south  line  of  Mesa  county. 

Water  District  Xo.  45  was  established  Julv  14,  1887, 
by  the  Governor,  in  compliance  with  a  petition  from  the 
residents  of  that  portion  of  the  State. 

Mr.  Tallmadge  furnished  a  very  fine  plat  of  his  water 
district,  which  it  was  not  possible  to  introduce  into  the 
report,  but  which  is  on  file  in  this  office,  where  it  can 
be  examined. 
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WATKK     DISTRICT     No      48.  .'17  7 

CHAPTER    VII. 

RELATIVE  TO  WATER    DISTRICTS   Nos.  4:5-44, 

AND    TO    NORTH     PARK    AM)     OTHER    PORTIONS   OF    THE    STATE  NOT 
EMBRACED   IN   WATER   DIVISIONS 

Water  districts  numbered  43  and  44  are  in  no  water 
division.  The  White  and  Yampa  rivers,  upon  which 
they  are  situated,  are  tributaries  of  the  Green,  which  is 
a  continuation  of  the  Colorado,  and  not  a  branch  of  the 
Grand,  so  that  they  can  not  be  regarded  as  being  in 
Water  Division  No.  5. 


WATER  DISTRICT  Xo.   4:;. 

Water  District  Xo.  /j,  IV.  H.  Clark,  Water  Commis- 
sioner. Appointed  June  25,  1887.  Residence,  Meeker, 
Garfield  county. 

Water  District  Xo.  43  consists  of  all  lands  irrigated 
by  ditches  taking  water  from  the  White  river  and  its 
tributaries. 

Mr.  Clark  reports  for  the  year  1888,  that  the  adjudi- 
cation of  water  rights  was  proceeding  in  Water  District 
Xo.  43  at  the  time  of  his  report  (August  25);  that  he 
could  not  report  upon  the  ditches  in  the  western  part 
of  Garfield  county  at  that  time,  but  hoped  to  be  able  to 
do  so  in  the  fall;  that  the  following  particulars  concern- 
ing ditches,  and  the  use  made  of  water  in  his  district, 
were  only  approximate: 
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-I  A  l  BMENT  CONCBRING  DITCHES  IN  WATER  DISTRICT  No.  43, 
HV  THE  WATER  COMMISSIONER. 


If  AMI     01     DITCH. 

o 

V 

- 

=  = 
v  - 

^  ~r. 
■   tl 
g*P 

o.h 

r. 

7  ,  | 

1     z 

a  -  - 
=  o  — 
V 

Number   of  a>  res  of 

seeded  grasses  oth- 
er than  alfalfa  irri- 
gated therefrom. 

c 

•J! 
P 

0 

■ 

0 
0 

a 

u     • 

SB 

U   0 

6| 

CO*"" 

c  be 

20 

»5 

40 

So 

50 

20 

80 

40 

20 

25 

40 

20 

250 

,000 

600 

Bo 

30 

25 

5 

160 

100 

80 

50 

80 

70 

60 

200 

180 

80 

ri 

u        0 

0  mi 

*ffE 

0  (jj. 

u       '*"' 
3  0  bo 

The   Henry  ditch          .    . 
The  Pettyear  ditch     .   . 

1 1 

A 

i 

i', 

i 

! 

A 

I 

A 

A 
ilA 

Bo 

So 

120 
IOO 
90 

I20 

Bo 

i" 

50 

50 

35 

3.5oo 

1 .500 

960 

Soo 

IOO 

65 
45o 
200 
160 

IOO 
IOO 
IOO 
IOO 
IOO 

600 

250 

120 

5 

The  Peterson    Ov    Coon  1 
ditch 

The  Greenstreet  ditch 

The  La  Kamp  ditch    .    . 
The  E.  H    Watson  ditch 

2 
25 

The  Donm  ditch    .... 
Tin  G  ditch  . 

25 
50 
20 

20 
25 
10 

30 

The  Warn  n  ditch         .    . 

3 

The  Yeatch  ditch 
The  Highland  ditch 
The  Old  Agency  ditch.  . 
The  South  Side  ditch  .    . 
The  Coal  Crk  Mesa  ditch 

4 
200 
150 
200 
80 

The  Coal  Creek  Valley  / 
ditch .J 

Tin   Dibert  ditch 

60 

The  Coal  Crk  Ditch  No.  i 

300 

40 

30 

4 

2.5 

The  Kitchen  ditch    .    .    . 

The  Martin  ditch 

The  Payson  ditch  .      .    . 
The  S.  C  Wright  ditch  . 
The  Hossack  ditch 

5 

20 

The  Meeker  Town  Site  ( 
Co.  ditch C 

The  Morton-Baker  ditch 
The  J.   Fouch  ditch     .    . 

60 
20 

10 

IOO 

30 
30 
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The  Attix  ditch YA  So  40                      30 

The  H.  I.  Hay  ditch.  .  1  100 50 

The  Smith  ditch    ....  100                 10                  >.=;               720 

The  Blair  ditch yx  120  j. 

The  Kastham  ditch  ...  \yx  100                                                      40 

The  White  River  City  (  „., 

ditch :  t  2v*  300 


60 

30 
10 

20 

10 

25 

The  M.  ii.  &  M.  ditch      .  3  280 


to  0 


I.  .r"  ca  E  u  i/:  a  —  1- 

rj  H  uf;«o  O  V  o  0  >-  - 


NAME  OF  DITCH.          |  «g|  g  "g-g  g        -5  |fl|  <o  -  fc  fc  g 

a   ■  n  m<i:  n  «6<t         ht3c?*j  n  « *^  B     § 

S3  w  ^  ^  n/  £><£  v        jz  vx:"^  .0  i:  "C  ,5  u  £ 

-•-  a  a  a;  a  £  m        5  £     -a  B  *»  •*  a  .0— 

J  "  fc  u  -  X,  re  -         fc  *  C  *  fc  B  »  fc  °  - 

The  B.  C.  Howey  ditch  .           2>/  100       6a  30 

The  Nichols  ditch.  ...           i'r  100       30  50 

The  Melvin  ditch  ....           il/2  90       60  30 

The  Barnhart  ditch  ...           2  120       30  1 

TheJ.K.  Rooney  ditch  .           1  no              65  25 

The  A.  B.  &  A.  ditch  .               2  300       100  Be 

The  B.  &  W.  ditch    ...           i]/A  100       20  65 

The  Niblock  ditch.      .    .          3^  390       30  120  40 

The  Powell  Park  ditch  .          5  2.400  60                10  1.200  400 

The  P.  P.  Harp  ditch  .    .           t  90       65  10 

The  P.  K.Wagner  ditch  .             !2  100       60       

The  Coring  ditch  ....           4  1.000  20           ....  400  100 


u 


The  Burch   ditch,  Nos.  |  \       ;,  |  0 

1  and  2 (II  1     )  2°°  

The  Saver  ditch 1  150  120 

The  Metz  &  Reigan  ditch  2  240  140 

The  J.  M.Cole  ditch    .    .  1  100  100                      20 

The  J.  W.  Cox  ditch.       .  1  85  60       

The  Story  ditch (  65  

The  A.  I.  Ryan  ditch  %  100  65                     10 

The  B.  M.  &  H.  ditch  .    .  ,;\  340  200                    50 


30 


The  B.  &  M.  ditch.  4  340  200  40 

The  P.  (P.  L.)  ditch  .  .   .  i1,  120  30         ...  60  20 

The  Collins  ditch  ....  j  100        _»^ 


The  H.  H.  Leonard  ditch 
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NAME  OF   DITCH. 


>-  — < 
u  a 
-  u 


Obt!! 


1-5 


2  (j  u  « 

£  r.  c  be 


The  Oldland  ditch.  .  .  . 
The  Sprague  ditch 
The  J.  B.  Wallace  ditch 
The  Pal  Pahey  ditch  .  . 
T1t_-  P.  A  Gordon  ditch. 
Thejno.  C.  Schutte  ditch 
Tin  Morgan  ditch.  .  .   . 

The  Larson  ditch 

The  Hathaway  ditchc- 
9    i   and  2 

The  J    B   Hayes  ditch 
The  E.  O.  Hughes  ditch 

The  J.  P.  Hay  ditch. 

The      Reigan     ditches. 

-    i  and    I. 
The    ( )ak     Kidge    Park 
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WATER    DISTRICT    No.  44. 

Water  District  No.  4.4. — H.  Scougall,  Water  Com- 
missioner. Appointed  July  23,  1888.  Residence, 
Steamboat  Springs,  Routt  county. 

Water  District  No.  44  consists  of  all  lands  irrigated 
by  ditches  taking  water  from  the  Bear,  or  Yampa,  river 
and  its  tributaries 

Mr.  Scougall  reports  {inter  alia)  that  the  great  influx 
of  settlers  during  the  past  two  years  has  been  accompa- 
nied by  the  rapid  construction  of  irrigation  ditches,  and 
that  the  area  of  land  irrigated  has  been  increased  by  at 
least  fifty  per  coition  during  that  period;  that  no  at- 
tempt has  as  yet  been  made  to  carry  water  onto  the  high 
mesa  lands,  such  ditches  as  have  been  constructed  being 
intended  for  the  irrigation  of  bottom  lands;  that  excel- 
lent opportunities  are  presented  for  remunerative  invest- 
ment of  capital  in  the  construction  of  canals,  from  ten 
to  thirty  miles  in  length,  which  would  bring  under  cul- 
tivation large  areas  of  land  now 'used  only  as  ranges  for 
cattle;  that  few  of  the  ditches  constructed  have  head- 
gates,  and  none  of  them  have  measuring  flumes;  that 
the  district  is  too  large,  and  that  he  would  recommend 
the  subdivision  thereof. 
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NORTH    PARK. 

In  the  county  of  Larimer,  west  of  Water  District 
No.  3,  there  is  a  large  tract  of  country,  including  North 
Park,  which  has  not  as  yet  been  created  into  water  dis- 
tricts. (See  drainage  map  of  Colorado,  in  Part  II. 
hereof. ) 

It  is  not  known  exactly  what  area  of  land  in  this 
portion  of  Larimer  county  can  be  brought  under  irriga- 
tion, but  it  is  evident,  from  the  number  of  ditch  state- 
ments filed  in  this  office  from  that  locality,  that  it  will 
be  no  inconsiderable  amount.  Applications  have  been 
received  from  residents  of  North  Park  asking  this  de- 
partment to  favor  the  creation  of  water  districts  in  the 
Park,  concerning  which  see  Chapter  IX. 
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CHAPTER    VIII. 

KKI.ATIVKTO    RESERVOIRS — DUTY  OF   WATER — KXI'KXD- 
iTrkKS   OK   THE    DEPARTMENT,    ETC. 

The  construction  of  reservoirs  for  the  storage  of 
water  for  irrigation  has  received  a  greater  impetus  dur- 
ing 1888  than  during  any  other  period  in  the  history  of 
the  State.  On  the  sixteenth  and  seventeenth  of  March, 
of  this  year,  there  convened  in  the  city  of  Denver,  pur- 
suant to  a  call  made  by  the  Governor  upon  the  request 
of  a  few  wise  and  patriotic  citizens,  a  large  number  of 
men  representing  various,  water  districts,  communities 
and  organizations,  and  interested  in  the  storage  of  water 
for  irrigation.  This  assembly  took  the  name  of  the 
Storage  Reservoir  Convention.  Papers  pertinent  to  the 
matter  under  consideration  were  read,  and  discussions 
of  the  questions  in  this  way  presented  followed.  The 
work  of  the  convention  culminated  in  a  memorialization 
of  Congress.  The  result  of  this,  and  kindred  efforts  on 
the  part  of  those  interested  in  the  progress  of  agricul- 
ture in  the  region  of  the  west  dependent  upon  irriga- 
tion, is  embodied  in  "An  act  making  appropriations  for 
sundry  civil  expenses  of  the  government,  for  the  civil 
year  ending  June  13,  1889,  and  for  other  purposes/' 
whereby  it  was  provided  [inter  alia)  that  there  be  appro- 
priated, "for  the  purpose  of  investigating  the  extent  to 
which  the  arid  region  of  the  United  States  can  be  re- 
deemed by  irrigation,  and  for  the  selection  of  sites  for 
reservoirs  and  other  hydraulic  works  necessary  for  the 
storage  and  utilization  of  water  for  irrigation  and  the 
prevention  of  floods  and  overflows,  and  to  make  the 
necessary  maps,  including  the  pay  of  employes  in  field 
and  in  office,  the  cost  of  all  instruments,  apparatus, 
materials  and    all    other  necessary  expenses    connected 
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therewith,  the  work  to  be  performed  by  the  Geological 
Survey,  under  the  direction  of  the  Secretary  of  the  In- 
terior, the  sum  of  #100,000,  or  so  much  thereof  as  may 
be  necessary,' '  and  that  "the  Director  of  the  Geological 
Survey,  under  the  supervision  of  the  Secretary  of  the 
Interior,  shall  make  a  report  to  Congress,  on  the  first 
Monday  in  December  of  each  year,  showing  in  detail 
how  the  said  money  has  been  expended,  the  amount 
used  for  actual  survey  and  engineer  work  in  the  field  in 
locating  sites  for  reservoirs,  and  an  itemized  account  of 
the  expenditures  under  this  appropriation.  And  all  the 
lands  which  mav  hereafter  be  designated  or  selected  by 
such  United  State  surveys  for  sites  for  reservoirs,  ditches 
or  canals  for  irrigation  purposes,  and  all  the  lands  made 
susceptible  of  irrigation  by  such  reservoirs,  ditches  or 
canals,  are  from  this  time  henceforth  hereby  reserved 
from  sale,  as  the  property  of  the  United  States,  and 
shall  not  be  subject,  after  the  passage  of  this  act,  to 
entry,  settlement  or  occupation  until  further  provided 
by  law;  Provided,  That  the  President  may,  at  any  time 
in  his  discretion,  by  proclamation,  open  any  portion  or 
all  of  the  lands  reserved  by  this  provision  to  settlement 
under  the  homestead   laws." 

It  is  not  necessary  to  support  at  this  late  date  the  ad- 
visability of  the  construction  of  reservoirs  in  Colorado. 
It  is  shown  by  the  discharge  sheets  accompanying  this 
report  that  the  streams  are  at  flood  tide  in  the  spring, 
and  carry  but  small  quantities  of  water  during  the  fall 
and  winter  months.  It  is  fortunate  that,  since  the  great- 
est flow  of  the  streams  is  not  confined  to  the  irrigating 
season,  it  should  occur  during  or  just  before  that  season. 
The  time  that  the  greater  quantity  of  water  will  have 
to  be  stored  is  thus  short,  so  that  the  percentage  of  water 
that  will  be  lost  from  the  reservoirs  by  percolation  and 
evaporation  will  thus  be  quite  small  compared  with  the 
percentage  of  loss  that  would  accompany  the  storage  of 
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water  in  the  fall  and  winter  months.  It  is  in  the  secur- 
ing and  presentation  of  a  knowledge  of  the  water  supply 
in  certain  portions  of  the  State  that  this  department  has 
endeavored  to  advance  the  cause  of  reservoir  construc- 
tion. Such  information  as  this  office  contains  has  been 
placed  at  the  disposal  of  the  Director  of  the  Geological 
Survey.  What  has  already  been  accomplished  in  the 
direction  of  reservoir  construction  is  only  partially 
shown  in  the  plates  accompanying  this  report  and  in 
the  tabulated  statements  before  given.  There  is  no 
doubt  but  that  many  reservoirs  are  being  constructed 
outside  of  the  districts  platted,  and  of  which  no  notice 
has  been  filed  in  this  office. 

The  portion  of  the  precipitation  in  the  mountains 
which  is  available  for  irrigation  on  the  plains  is  the  ex- 
cess of  the  total  precipitation  over  those  quantities  of 
water  utilized  by  plants  and  animals,  absorbed  by  or 
percolating  into  the  earth,  and  evaporated,  and  any 
measure  that  would  result  in  the  decrease  of  this  loss 
would  increase  the  available  water  for  irrigation,  and 
vice  versa.  The  quantity  of  water  which  passes  into 
the  soil  by  absorption  or  percolation  is,  of  course,  not 
known,  but  it  may  be  assumed  to  be  small  and  beyond 
the  power  of  man  to  materially  affect.  Hut  the  quantity 
of  water  evaporated  and  utilized  by  plants  is  by  no 
means  beyond  man's  ability  to  modify.  Evaporation  is 
the  re- vaporization  of  water;  it  takes  place  from  wet 
surfaces  exposed  to  the  air;  is  more  rapid,  as  a  rule,  on 
a  clear  day  after  a  heavy  shower,  and  is  most  rapid  if, 
besides  these  conditions,  there  is  a  strong,  dry  wind. 
Other  things  being  the  same,  evaporation  is  greater  the 
higher  the  temperature.  It  is,  in  general,  greater  from 
the  surface  of  water  than  from  land,  and  it  is  said  to  be 
about  one-third  as  rapid  from  the  surface  of  trees  as 
from  the  surface  of  water. 
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Attention  has  hereinbefore  been  called  to  the  fact  that 
east  of  the  Continental  Divide,  the  precipitation  ol 
snow  and  rain  in  the  mountains  is  much  greater,  in  fact 
double,  that  upon  the  plains  and  valley  lands,  and  that 
it  is  from  this  precipitation  that  the  streams  are  directly 
or  indirectly  supplied.  Just  what  proportion  of  this 
mountainous  precipitation  is  lost,  is  not  known,  but  the 
1<  5S  is  pfobably  not  far  from  sixty  per  cent,  of  the  snow 
and  rain-fall  for  average  years,  it  would  seem  to  be  in 
excess  of  that  for  the  years  of  minimum,  and  less  for 
the  years  of  maximum  precipitation. 

The  discharge  sheets  in  Part  II.  hereof,  show  the 
quantity  of  water  carried  by  some  of  the  streams.  It 
can  be  determined  by  calculating  from  the  area  of  the 
water-shed  and  the  natural  discharge  of  these  streams, 
about  what  depth  of  water  over  the  entire  water-slu  d 
of  the  stream  is  equivalent  to  the  discharge  of  the  stream 
in  any  one  year.  If  this  be  done  for  the  years  of  mean 
precipitation,  and  the  water  be  taken  from  the  corres- 
ponding depth  over  the  water-sheds,  as  indicated  by  the 
precipitation  records,  it  may  be  found  what  depths  of 
water  over  the  water-shed  is  lost  to  the  purposes  of  irri- 
gation. 

This  information  may  be  used  as  a  basis  from  which 
to  estimate  the  discharge  of  streams  which  have  not 
been  measured.  Of  course,  such  an  estimate  is  only 
roughly  approximate.  The  area  of  the  water-shed,  not 
only  of  the  streams  measured,  but  of  all  of  the  streams 
running  from  the  mountains  of  Colorado,  can  be  quite 
accurately  determined  from  the  topographical  maps  and 
atlas  of  Colorado,  prepared  by  F.  V.  Hayden,  United 
States  geologist. 

It  is  to  be  regretted  that  records  of  precipitation  have 
not  been  taken  at  numerous  places  in  the  mountains. 
The  record  at  Pike's  Peak  can  onlv  furnish  a  basis  for 
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a  very  rough  estimate  of  the  precipitation  in  the  moun- 
tains east  of  the  Continental  Divide. 

The  evaporation  from  the  surface  of  water  on  the 
plains  of  Colorado  is,  as  a  rule,  between  one-eighth  and 
one-qnarter  of  an  inch  per  diem.  These  matters  have 
been  set  forth  as  a  preface  to  a  theory  recently  advanced 
by  Major  J.  W.  Powell,  Director  of  the  Geological  Sur- 
vey, concerning-  the  effect  of  the  removal  of  our  moun- 
tain forests  upon  irrigation,  which  it  seems  desirable  to 
present,  in  connection  with  the  consideration  of  storage- 
reservoirs,  since,  as  is  readily  seen,  it  is  intimately  con- 
nected therewith.  As  Major  Powell's  view  of  this  sub- 
ject has  been  but  recently  made  known,  so  that  time  has 
not  been  afforded  for  the  mature  consideration  of  it;  as 
it  involves  questions  concerning  which  but  little  is 
known,  and  the  importance  of  which  is  too  great  to 
permit  of  hasty  conclusions,  and  as  the  consideration  of 
the  subject  naturally  falls  to  the  State  Forest  Commis- 
sioner, it  is  only  briefly  set  forth,  and  the  position  is 
indorsed  here  to  that  extent  only  which  is  indicated  by 
a  strict  interpretation  of  the  remarks  made  in  connection 
therewith.  This  new  theory  is  in  direct  opposition  to 
the  prevalent  belief  that  the  preservation  of  our  moun- 
tain forests  is  necessary  to  the  welfare  of  irrigation,  and 
may  be  stated  in  two  parts,  as  follows: 

PART  I.  By  reason  of  the  mountain  forests  in  Col' 
or  ado,  the  total  quantity  of  water  flowing   through  the 

canons  of  the  streams  is  /ess  t/ian  would  be  the  case xw ere 
the  forests  removed, 

PART  II.      Th4  quantity  of  water  available  for  late 

irrigation  on  the  plains  would  be  materially  increased 
by  the  removal  of  the  mountain  forests.  These  are,  no 
doubt,  startling  statements  to  many.  Our  forests  have 
for  so  long  been  credited  with  the  benevolent  purpose  of 
holding  around  their  roots  the  precipitation   upon   the 
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mountains  until  the  proper  time  arrives  to  permit  the 
water  to  gravitate  towards  the  channels,  and  thus  to  the 
plains  for  the  benefit  of  late  irrigation,  that  it  is  hard, 
in  one  breath,  to  divest  the  mind  of  a  belief  in  their  gen- 
erous qualities,  and  feel  assured,  as  this  theory  requires, 
that  they  selfishly  thrive,  at  the  expense  of  the  weaker, 
but  more  valuable  vegetation  which  irrigation  fosters. 

The  old  theory  that  the  removal  of  the  mountain  for- 
ests is  prejudicial  to  irrigation  interests,  seems  to  rest 
primarily  upon  the  assumptions  that  the  forests  tend  to 
increase  the  rainfall,  and   that  they  equalize  the  flow  of 
water  in   the  streams  throughout  the  year,  and   that  in 
consequence  thereof  more  water  is  caused  to  fall   than 
would  otherwise  fall,  and  that  not  only  a  greater  supply 
of  water  is  thus  furnished  the  streams,  but  that  it  is  fur- 
nished  later  in  the  irrigation  season  when  most  needed, 
for  the  reason   that  the  snows  lay  long  in   the  shade  of 
the  forests  and  are  slowly  melted.      It  is  held,  however, 
by  recent  able  writers  and  students  of  the  subject,  that 
forests   exert    no   appreciable  influence   on   the  rainfall. 
This  is,  for  certain  reasons,  connected  with   the  relation 
borne  by  currents  of  air  to  high  peaks,  more  likely  to  be 
true  on   the   mountains  of  Colorado  than   in   most  other 
localities,  and  as  a  general   principal,  it  would  seem  to 
be  sustained  by  the  fact,  that  the  most  careful  observa- 
tions, extending  in  some  cases  over  hundreds  of  years, 
have   failed   to  indicate  with   reference   to  any  country 
where  irrigation   has  been    practiced,  that  by  reason  of 
the  vegetation   so  fostered,    however    luxuriant  it  may 
have  been,  any  increase  of  rainfall  has  been  occasioned. 
That  forests  (especially  those  which  are  deciduous,  i.  e., 
drop  their  leaves)  situated  on    low  mountains,   such  as 
those  at  the  head-waters  of  the  upper  tributaries  of  the 
Ohio  river,  tend   to  equalize   the   flow  of   water  in  the 
streams,  and  especially  to  prevent  floods,  it  is  believed 
no  one  denies.     That  forests,  situated  near  the  summits 
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of  the  ranges  in  Colorado,  are  especially  effective  in 
keeping  np  a  late  flow  of  the  streams,  is  not  admitted 
by  all,  for  reason  that  will  shortly  appear. 

The  new  theory  would  seem  to  rest  upon  the  asser- 
tions that  the  late  water  now  furnished  for  irrigation  by 
the  streams  comes  chiefly  from  the  great  drifts  of  snow 
above  timber  line;  that  the  mountain  forests  of  Colorado 
prevent  to  a  great  extent  the  snows  falling  below  timber 
line  on  our  mountains  from  drifting  into  deep  chasms 
and  ravines,  and  consequently  prevent  the  formation  of 
additional  great  snow  drifts;  that  there  is  less  loss  by 
evaporation  from  the  snow  gathered  in  drifts  than  were 
the  snow  not  so  collected,  on  the  same  principle  that  a 
greater  evaporation  occurs  from  a  given  quantity  of 
water  exposed  in  a  broad  and  shallow  basin  than  occurs 
when  the  water  is  confined  in  a  deep  and  narrow  depres- 
sion; that  there  is  a  much  greater  loss  by  evaporation 
from  the  snow  sheltered  by  the  trees,  and  spread  out  for 
long  periods  to  the  action  of  the  air  ever  circulating 
in  currents  over  the  mountains,  than  from  snow  exposed 
to  the  sun  and  permitted  to  melt  rapidly,  and  that  the 
moisture  absorbed  by  the  forests  of  the  mountains  is 
verv  considerable,  and  if  carried  to  the  plains  would 
nourish  a  very  great  acreage  of  crops. 

In  this  connection,  it  may  be  observed  that  the  late 
water  for  irrigation  furnished  many  of  the  streams  does 
come  chiefly  from  the  great  snow-drifts  above  timber 
line,  though  other  streams,  Bear  creek  for  example,  are 
supplied  during  the  late  season  almost  entirely  from 
springs;  that  the  forests  do  prevent,  to  a  very  great 
extent,  the  mountain  snows  from  drifting  into  deep 
ravines;  that  the  mountain  forests  do  absorb  a  large 
amount  of  moisture;  that  spring  floods  do  bring  down 
great  quantities  of  water;  that  in  some  of  the  streams 
more  water  is  carried  during  a  few  days  of  the  spring 
than    during    the    entire    succeeding    period    embraced 
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between  the  fifteenth  of  August  and  the  fifteenth  of 
October;  that  the  evaporation  of  snow  gathered  in  drifts 
is  much  less,  as  a  rule,  than  from  snow  not  so  collected; 
that  forests  protect  the  snow  beneath  them  by  checking 
the  high  winds,  which  sometimes  evaporate  in  a  few 
hours  great  fields  of  snow  from  areas  not  protected  by 
trees. 

A  great  diversity  of  conditions  is  observable  in  Colo- 
rado, even  above  the  9,000-foot  contour  line,  where  are 
presented  southern  exposures  and  northern  exposures, 
localities  visited  by  easterly  winds,  others  by  westerly 
winds,  some  by  dry  winds  and  some  by  comparatively 
moist  winds,  and  localities  where  the  snow,  if  slowly 
melted,  would  seep  into  the  soil,  re-appearing  at  lower 
levels  as  springs,  and  others  where  the  snow,  if  so 
melted,  would  percolate  into  the  porous  strata  and  never 
appear  again  upon  the  surface;  localities  where,  if  the 
mountain  forests  were  removed,  the  snow  would,  per- 
haps, be  lapped  up  by  dry  winds,  to  be  precipitated 
beyond  the  confines  of  the  State,  while  in  other  places, 
if  the  forests  were  removed,  the  snow  might  be  blown 
into  great  drifts  on  the  ragged  breasts  of  great  moun- 
tains, where  the  sun  could  scarcely  melt  it  during  the 
entire  season. 

These  diversified  conditions  presented  in  Colorado, 
considered  in  connection  with  the  theories  and  remarks 
pertaining  thereto,  above  given,  would  seem  to  indicate 
that  neither  theory  is  in  harmony  with  the  peculiar  con- 
ditions observed  in  all  portions  of  the  State. 

It  may  not  be  amiss  to  call  attention  here  to  the  fact 
that  the  laws  governing  water,  in  whatever  form  we  find 
it,  are  most  difficult  to  fathom,  and  that  no  theory  based 
upon  experiments  and  observations  of  it  under  certain 
conditions,  can  be  applied  without  modification  to  water 
under  different  conditions.  To  illustrate  this,  water  in 
an  ordinary  ditch  of  economical  cross-section  flows  most 
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rapidly  in  the  center  of  the  channel  and  just  below  the 
surface.  It  might  be  assumed  that  such  would  be  the 
case  in  a  rectangular  flume  also,  yet  in  some  rectangular 
flumes  (where  the  depth  is  about  equal  to  the  width)  the 
maximum  velocity  of  water  is  found  near  the  bottom. 
It  is  evident,  at  any  rate,  that  the  removal  of  the  moun- 
tain forests  will  materially  affect  the  quantity  of  water 
supplied  to  the  streams,  and  that  the  effect  of  this  re- 
moval of  the  forests  will  be  different  in  different  portions 
of  the  State.  Looked  at  in  the  light  of  the  new7  theory, 
the  application  to  beneficial  use  of  the  forests  of  certain 
portions  of  the  State  may  be  welcomed,  for  it  will  be 
felt  that  the  moisture  they  absorb  and  encourage  to 
evaporate  will  be  rendered,  by  their  removal,  available 
for  irrigation,  and  thereby  there  will,  in  effect,  be  trans- 
ported from  the  inaccessible  mountain  tops  to  the  access- 
ible plains,  many  thousands  of  acres  of  fertile  lands. 
On  the  other  hand,  it  would  seem  that  the  removal  of 
the  forests  from  certain  portions  of  the  mountains  would 
be  but  an  invitation  to  dry  winds  to  carry  with  them  to 
unknown  regions,  large  quantities  of  the  moisture  which 
is  so  much  needed  by  the  irrigator,  or  cause  the  waters 
of  these  portions  of  the  mountains  to  flow  to  the  plains 
in  floods  at  seasons  when  they  were  not  the  most  needed. 

Whatever  the  beliefs  which  are  entertained  on  this 
subject  may  be — and  an  effort  has  been  made  to  state 
them  and  the  reasons  therefor  impartially,  though  this 
has  of  course  been  done  imperfectly,  since  the  proper 
presentation  of  them  would  require  great  time  and  re- 
search— the  rapid  removal  of  our  forests  is  actually  tak- 
ing place,  and  results  beneficial  or  injurious  will  cer- 
tainly accompany  this  change.  The  ordinary  floods 
observable  in  our  streams  may,  beyond  doubt,  be  attrib- 
uted chiefly  to  this  cause.  These  flood  waters,  during  a 
portion  of  the  season,  are  not  used  directly  for  irriga- 
tion.     They  will,  unless  stored,  be  lost  to  the  use  of  the 
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irrigator.  To  store  the  excess  of  flood  water  will  require 
a  great  expenditure  of  money.  Before  this  money  can 
be  wisely  expended,  a  great  deal  of  information  will 
have  to  be  collected  and  furnished  the  people  of  the 
State.  It  is  the  policy  of  other  irrigating  countries  to 
collect  such  information,  and  no  doubt  will  be  of  Colo- 
rado. But  this  vState  may  delay  the  securing  of  this 
desirable  information  until  after  the  failures  of  exten- 
sive projects  by  its  citizens,  occasioned  by  lack  of  this 
information,  shall  force  the  attention  of  the  Legislature 
to  the  subject,  or,  it  may  profit  by  the  experience  of 
other  irrigating  countries,  rapidly  push  the  collection  of 
statistics  pertinent  to  reservoirs,  and  be  ready  to  meet 
in  this  respect  the  demands  shortly  to  be  made  for  this 
information.  Of  primarv  importance,  in  this  connec- 
tion, is  a  collection  of  information  concerning  the  water 
supply;  the  demands  already  made  upon  this  supply; 
the  evaporation  from  water  surfaces  not  only  on  the 
plains  but  in  the  mountains;  the  evaporation  from  the 
soil;  the  precipitation  throughout  the  various  portions 
of  the  State;  the  character  of  the  sediment  in  our 
streams  and  the  laws  governing  the  motion  and  deposit 
thereof,  and  the  duty  of  water  in  various  districts 
throughout  the   State. 

DUTY    OF    WATER. 

By  the  duty  of  water  is  meant  the  efficiency  of  a 
known  quantity  of  water  in  the  irrigation  of  crops.  It 
is  usually  expressed  in  the  number  of  acres  that  a  cubic 
foot  of  water  per  second,  running  as  long  as  needed  dur- 
ing the  irrigating  season,  will  irrigate.  The  cubic  foot 
of  water  per  second  of  time,  sometimes  called  the  second 
foot,  has  been  previously  described  herein  and  stated  to 
be  the  unit  of  measurement  adopted  in  the  distribution 
of  water  from  the  natural  streams  of  the  State  into  the 
irrigating  canals  and  ditches.     There  has  recently  come 
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into  use,  though  not  yet  recognized  by  our  laws,  a  new 
unit  of  measurement,  applicable  more  especially  to  the 
consideration  of  water  stored  in  reservoirs,  which  is 
designated  the  acre  foot  of  water  or  acre  foot.  By  the 
acre  foot  is  meant  43,560  cubic  feet,  or  the  quantity  of 
water  which  will  exactly  cover  one  acre  of  surface  to  a 
depth  of  one  foot.  Any  statement  in  which  the  duty  of 
water  in  Colorado  is  expressed  as  a  definite  quantity  is 
arbitrary.  As  previously  remarked,  the  laws  governing 
water  under  certain  conditions,  are  not  applicable  to 
water  under  different  conditions.  For  example:  The 
observed  duty  of  water  in  northern  Italy,  where  the 
mean  annual  precipitation  is  about  thirty-eight  inches, 
and  where  the  atmosphere,  which  bathes  and  in  part 
sustains  plant  life,  is  quite  humid,  can  be  only  very 
remotely  indicative  of  what  the  duty  of  water  is  or 
should  be  on  the  plains  of  Colorado,  where  the  mean 
annual  precipitation  is  only  about  fifteen  inches,  and  the 
atmosphere  very  dry.  Since  the  annual  fall  of  rain  on 
the  plains  of  eastern  Colorado  varies  from  about  ten  to 
about  twenty  inches  (see  table  at  the  close  of  this  chap- 
ter), the  same  quantity  of  water  will  not  be  required 
each  vear  for  the  irrigation  of  any  given  acreage  of 
crops,  or  a  given  quantity  of  water  distributed,  under 
otherwise  similar  conditions,  will  irrigate  a  greater  area 
during  the  years  of  maximum  precipitation  than  during 
the  years  of  minimum  precipitation. 

Some  kinds  of  crops  require  more  water  than  others, 
and  the  same  crops  on  some  soils  require  more  water 
than  on  other  soils.  Two  cubic  feet  of  water  per  second 
carried  on  to  a  field  in  one  body,  will,  under  conditions 
otherwise  the  same,  irrigate  more  than  twice  the  area 
that  one  cubic  foot  per  second  carried  alone  would  irri- 
gate. Many  additional  statements  might  be  made  show- 
ing that  the  duty  of  water,  when  expressed  in  the  num- 
ber  of  acres  that   can   be   irrigated   by  a  second  foot  of 
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water  running  during  the  irrigating  season,  differs  with 
each  year,  each  character  of  crops,  soil,  sub-soil,  etc. , 
in  fact  with  the  slightest  change  in  any  of  the  govern- 
ing conditions. 

As  there  is  a  demand  for  general  results  in  this  mat- 
ter, it  may  be  stated,  relative  to  the  duty  of  water  on  the 
plains  of  Colorado,  measured  where  distributed  to  the 
land,  that  one  second  foot,  running  throughout  the  irri- 
gation season,  in  addition  to  about  tive  inches  of  rain- 
fall during  April  and  May,  and  4.5  inches  during  June, 
July  and  August,  if  distributed  with  fair  care  to  diversi- 
fied crops,  on  what  might  be  called  average  land,  would 
irrigate  from  sixty  to  seventy  acres.  It  is  noticed  that, 
to  accomplish  this  duty  it  must  be  measured  where 
placed  upon  the  land.  This  is  not  always  considered  in 
speaking  of  the  duty  of  water.  A  second  foot  of  water 
diverted  from  a  stream  at  a  point  some  miles  from  the 
land  to  which  it  is  designed  to  distribute  it,  might,  by 
reason  of  evaporation  and  seepage,  never  reach  the  land. 
It  is  sometimes  convenient,  however,  to  refer  to  the  duty 
of  water  of  certain  streams  or  canals,  when  reference  is 
had  to  the  quantity  of  water  flowing  in  the  stream, 
usually  at  its  canon,  or  permitted  to  enter  the  canal. 
As  in  ditches  of  considerable  length,  twenty-five  to  thirty 
miles,  it  is  not  uncommon  to  lose  by  evaporation  and 
seepage  twenty -five  to  thirty  per  cent,  of  the  water  turned 
into  the  ditch,  the  estimated  duty  of  the  water  turned 
into  the  ditch  might  be  placed  at,  say  fifty  acres.  But 
as  the  ditches  are  used  they  lose  less  water,  as  a  rule, 
from  year  to  year  by  percolation;  and  the  lands  to  which 
they  supply  water,  need,  after  several  applications  of 
the  water,  in  some  cases  at  any  rate,  less  water  than  at 
first;  and  since  as  water  increases  in  value  it  is  more 
economically  used,  the  duty  of  water,  whatever  be  the 
locus  of  the  measurement,  is  continually  increasing  in 
Colorado,  and  it  is  thought  that  when  distributed  with 
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the  greatest  care,  and  in  sufficient  quantity  to  be  handled 
without  great  waste,  during  the  seasons  of  average  rain- 
fall and  to  crops  and  soils  fairly  conditioned  for  its  eco- 
nomical use,  that  the  duty  of  water  should  approach 
ninety  acres  to  the  second  foot.  If  the  duty  of  water  in 
connection  with  some  of  our  streams  is  considered,  it 
will  be  found  that,  notwithstanding  all  losses  by  seepage 
and  evaporation,  the  efficiency  of  the  water  can  be 
placed  at  over  one  hundred  acres  per  second  foot.  This 
is  accounted  for  by  the  return  of  much  of  the  water 
diverted  by  the  upper  ditches  to  the  channel  of  the 
stream  and  its  re-diversion  by  lower  ditches,  so  that  por- 
tions of  it  are  again  and  again  distributed  to  the  land. 
With  more  storage  reservoirs  this  duty  will  be  still  fur- 
ther increased. 

There  are  methods  of  distribution  by  which  water  can 
be  caused  to  effect  a  duty  far  surpassing  that  possible 
with  the  best  surface  irrigation,  which  is  the  form  of 
irrigation  considered  above.  One  of  these  methods, 
which  is  peculiarly  adapted  to  fruit  culture  and  the  cul- 
tivation of  garden  vegetables,  is  that  wherein  perforated 
pipes  are  laid  below  the  surface  of  the  ground  and  dis- 
tribute water  to  the  roots  of  trees  and  plants.  The 
attention  of  this  department  has  been  called  by  Mr.  F.  E. 
Farish,  of  Arizona,  to  the  remarkable  success  obtained 
by  the  use  of  this  method  of  cultivation,  applied  to  his 
orchards  in  Yuba  county,  California,  by  the  late  Hon. 
G.  G.  Briggs,  who  has  been  known  to  declare  that  one 
acre  of  land  irrigated  in  this  way  would  yield  returns 
the  net  value  of  which  was  equivalent  to  that  obtaina- 
ble from  fifty  acres  of  land  irrigated  on  the  surface. 
Sediment  in  the  water  distributed  to  the  perforated  pipes, 
it  may  be  observed,  is  fatal  to  the  success  of  this  plan, 
so  that  the  water  must  be  settled  before  being  used. 
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EXPKNDITrRES    FROM    THK    FIND    FOR    SALARIES    OF    ASSISTANTS    TO    THE   STATE 
ENGINEER,   FROM    APRIL    19,  1887,  TO   NOVEMBER   30,   1888. 

Appropriation  for  salaries  for  assistants  to  the  State  Engineer 

for  the  years  1887-8 $  3,000  00 

Salaries  of  assistants  paid  therefrom $2,79493 

Amount  of  appropriation  for  the  year  1887  turned  back  ....  205  07 

Totals I  3,000  00    $  3,000  00 

KXI'ENIHTrRl.S     1  ok     ASSISTANTS    TO    THE    STATE    ENGINEER    FOR   THE    YEARS    18S7 

AND    l888. 

Appropriation  for  salaries  of  assistants  to  the  State   Engineer 

for  the  years  1RS7-8 f  3,000  00 

Salaries  of  assistants  paid  from  this  fund J  2,794  93 

Indebtedness  for  services  of  the  following  assistants  incurred  » 

during  1888: 

John  L.  Armstrong $  50  20 

D.  E.  Welch 30  00 

G.  C.  Hoyt 16  00 

C.  A     Kneale 17  00 

I     M.  Roberts 25  00 

John  Pounder     •   ■ 35  00 

Allen  Straight 17  00 

ge  Dowa 17  50 

Simon  Johnson 6  25 

CM.  Woodman 40  00 

E.  C.  Hawkins   salary  for  September,  $105;  Octo- 

ber, J120;  November,  570:  December,  $65   .    .    360  00        613  9s 

Total $  3,408  88 

Total  expeditures  in  excess  of  appropriation 40888 

Expenditure  during  1888   in  excess  of   appropriation    for  that 

"      613  95 

A  fee  for  filing  plat  and  statement  sent  to  this  office,  and  it  not 
being  known  to  whom  it  should  be  returned,  is  in  the  hands 
of  the  State  Engineer 1  00 

The  amount  of  $613.95,  expended  during  the  year  of 
1888  in  excess  of  the  appropriation  for  that  year,  has 
been  partly  paid  by  the  State  Engineer  and  the  balance, 
with  the  exception  of  the  salary  of  the  Assistant  State 
Engineer,  Mr.  E.  C.  Hawkins,  for  the  month  of  Decem- 
ber, guaranteed  by  him — Mr.  Hawkins  feeling  so  great 
an  interest  in  the  work  as  to  devote  his  labor  to  the  State 
during  December  without  assurance  that  he  would  re- 
ceive remuneration  therefor.  Attention  has  elsewhere 
herein  been  called  to  the  fact  that  the  appropriation 
made  for  the  State  Engineer's  office  should  be  greater 
for  the  second  of  two  years  than  for  the  first,  and  that 
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the  appropriation  is  utterly  inadequate  to  meet   the  de- 
mands made  upon  the  office. 

Additions    to    the    State     Engineer's    library,    made 
during  the  years  1887  and  1888: 

Lowell  Hydraulic  Experiments Francis 

Recherches  Hydrauleques Darcy-Bazin 

Distribuer  Les  Kaux     Gruieya 

Water  and  Water  Supply Austed 

A  Treatise  on  Hydraulic  and  Water  Supply  Engineering  .       J.  T.  Fanning 

Canal  and  Culvert  Tables Jackson 

Newton  on    Levees 

Rivers  and  Canals Harcourt 

Hydraulic  Manual Jackson 

Civil  Engineering Rankine 

Hydraulic  Tables,  Co-efficients  and  Formulas Neville 

Land  Drainage Klippart 

Farm  Drainage      French 

Practical  Hjdraulics Thomas  Box 

Draining  and  FJmbanking Scott 

The  Chemistry  of  Common  Things Stevenson  Macadam 

Drainage H.  Mangon 

Water  Supply Balfour  Browne 

Hydraulics Geo.  A.  Ellis 

Hydraulic  Tables  Based  on  Kutter's  Formula P.  J.  Flynn 

Mill  Dams _ Leffel 

.Essay  on  Dew Wells 

Laboratory  Guide  for  Agricultural  Students Church 

Well  Sinking Swine' el  Burnell 

Storage  Reservoirs .  Arthur  Jacob 

Water  Meters Ross  E-  Browne 

Law  of  Water  for  Irrigation S.  W.  Carpenter 

Embanking  Lands Wiggins 

Plow  of  Water  in  Open  Channels,  Pipes,  Sewers,  Conduits,  etc  .  P.  J.  Flynn 
Chemistry  and  Essay  on  Application  of  Chemistry  to  Agriculture  .  G.  Formes 

Experimental  Organic  Chemistry H.  C.  Jones 

Irrigation  and  Water  Supply  Scott 

Physics  and  Hydraulics  of  the  Mississippi  River  .  Humphreys  and  Abbott 

These  works  have  been  available  for  reference  to  any 
desiring;  to  so  use  them. 
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TABLE   OF    ANNUAL    RAINFALL 


AT    PIKE'S    PEAK    SIGNAL   STATION,  TAKEN    PROM    Till".    SIGNAL    SEH 

VICE    NOTES 'No.  7,   RELATIVE  TO  VARIATION  OF   RAIN  PALI,  WEST 
OF   THE    MISSISSIPPI    RIVER. 


1871.       1872.       1873.       1874.       1875.       1876.       1S77.       1S78.       1879.       1880.      1881.       1882. 
[35.0]     [48.0]     [22.0]        26.9        24.7        23.9        25.6        43.3        39.  S        40.6        44.6  28.8 


This  station  has  recently  been  discontinued.  The  records  are  not  believed  to 
indicate  accurately  the  precipitation  in  the  mountains  of  Colorado,  for  the  reason, 
among  many  others,  that  Pike's  Peak  is  very  high,  and  many  of  the  storms  occur 
below  the  station  on  the  summit. 


412 


CHAPTER    IX. 


CLOSING    REMARKS    AND    RECOMMENDATIONS. 

While  the  people  of  Colorado  are  to  be  congratulated 
on  the  very  fine  foundation  for  an  excellent  code  of  irri- 
gation laws,  afforded  by  the  accepted  doctrine  of  the 
courts  tJiat  the  first  appropriator  to  beneficial  use  of  the 
-.caters  of  a  natural  stream  has  a  prior  right  thereto  to 
the  extent  of  his  appropriation,  it  is  to  be  regretted  that 
the  laws  on  this  subject  are  so  ill-arranged  and  incom- 
plete, and  that  they  fail  to  effect  with  anv  degree  of  sat- 
isfaction the  chief  end  for  which  they  were  enacted, 
namely,  to  secure  the  most  beneficial  use  of  the  waters 
of  the  State  in  the  irrigation  of  lands  consistent  with 
the  protection  of  prior  rights.  It  is  evident  that  the 
time  has  come  for  the  enactment  of  a  comprehensive 
code  of  irrigation  laws,  founded  in  equity,  planned  for 
the  future,  wide  in  scope,  specific  in  detail,  protecting 
vested  rights  and  encouraging  irrigation  development. 
The  histories  of  other  irrigation  countries  show  that  the 
longer  the  preparation  of  such  laws  is  delayed,  the 
more  difficult  is  their  preparation,  the  more  vexing  and 
intricate  their  interpretation,  and  the  more  complicated 
and  expensive  their  execution. 

If  Colorado  ever  has  a  complete  and  effective  system 
of  irrigation  laws,  she  will  acquire  it  through  the  careful 
study,  thorough  investigation  and  persistent  labor  of  a 
few  of  her  present  citizens.  It  will  be  the  legacy  of  this 
to  coming  generations.  Excellency  in  this  matter  can 
only  be  achieved  by  men  qualified  for  the  work  in  many 
ways.  Besides  earnestness  of  purpose,  harmony  of  feel- 
ing and   freedom  from   prejudice,  there  must  be  among 


0 LOSI N G    K  K M  ARKS.  *        41  8 

them  diversity  of  talent,  for  the  preparation  of  such  a 
code  calls  for  the  most  mature  and  deliberate  considera- 
tion of  men  learned  in  the  law,  of  men  versed  in  the 
sciences  applicable  to  the  art  of  irrigation,  and  of  men 
of  wide  experience  in  the  practice  of  irrigation. 

This  work  demands  from  those  who  enter  upon  it, 
besides  natural  adaptability  therefor,  the  expenditure  of 
much  time  and  considerable  money.  It  is  because  the 
time  at  its  disposal  is  too  limited,  that  the  legislature  of 
Colorado,  although  it  has  shown  a  capacity  for  effective 
work  in  this  direction  that  compares  most  favorably  with 
any  similarly  collected  body  of  men,  can  not  meet  the 
demand  for  the  proper  treatment  of  a  subject  of  so  vast 
a  range.  It  is,  therefore,  urged  that  the  legislature 
about  to  convene  confine  its  enactments  concerning  mat- 
ters connected  with  irrigation  to  those  subjects  which 
call  most  earnestly  for  attention,  some  of  which  are 
mentioned  hereinafter,  and  that  there  be  created  by  the 
legislature  a  commission,  the  duty  of  which  shall  be  to 
prepare  and  submit  to  the  General  Assembly  next  con- 
vening, a  code  of  laws  relative  to  irrigation.  The 
desirability  of  such  action  by  the  legislature  was  sup- 
ported before  the  reservoir  convention,  which  met  in 
the  city  of  Denver  in  March  of  this  year,  and  that  con- 
vention passed  resolutions  urging  this  step  by  the  legis- 
lature. If  this  enlightened  State  is  to  have  a  code  of 
irrigation  laws  in  harmony  with  its  apparent  destiny,  it 
must  not  only  appropriate  what  is  best  in  the  laws  and 
practice  of  other  irrigating  people,  but  advance  beyond 
the  achievements  of  the  past.  This  will  require,  on  the 
part  of  the  commission  created,  a  knowledge  of  the  irri- 
gation laws  of  other  countries,  of  their  effect  upon  irri- 
gation development,  and  of  the  peculiar  conditions 
governing  irrigation  development  in  Colorado.  That 
this  knowledge  covers  a  vast  field,  is  indicated  by  the 
following  considerations:     While  irrigation  is  an  art,  it 
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is  closely  allied  to  science;  it  calls  for  a  knowledge  of  the 
functions  performed  bv  water  in  relation  to  agriculture 
as  well  as  of  the  principles  governing  the  flow  of  water. 
It  will  be  remembered  that  water  is  the  chief  source  of 
hydrogen  and  oxygen  in  plants;  that  all  forms  of  plant 
food,  including  various  kinds  of  mineral,  are  soluble  in 
water;  that  the  atmosphere  bathes  and  penetrates  plants, 
thus  furnishing  them  with  some  of  the  moisture  they 
need;  that  water  flows  by  virtue  of  the  attraction  of  gra- 
vity;  that  it  flows  underground  by  reason  of  the  stratified 
condition  of  the  earth's  crust;  that  it  carries  in  solution, 
by  reason  of  the  combining  power  of  its  constituents,  the 
elements  of  which  plants  are  composed;  that  it  carries 
in  suspension  detritus,  usually  of  no  agricultural  value, 
and  frequently  injurious  to  plant  life;  that  stagnant  water 
is  detrimental  to  plant  development;  that  the  drainage 
of  water  from  the  vicinity  of  plants  not  only  relieves 
them  from  this  stagnant  water,  but  also  supplies  in  some 
cases  additional  water  to  be  used  in  irrigation.  If  these 
things  are  considered,  it  will  be  concluded  that  a  knowl- 
edge of  water,  whether  as  moisture  in  the  atmosphere, 
rains  descending  from  the-  clouds,  snow  or  ice  in  the 
mountains,  whether  stored  in  reservoirs,  distributed  to  or 
drained  from  lands,  coursing  its  way  in  surface  or  under- 
ground channels,  or  yielding  up  to  the  plant  its  food, 
should  be  possessed  by  the  men  who  take  part  in  the 
preparation  of  a  code  of  laws  dealing  with  a  substance 
so  vital  to  our  interests,  in  addition  to  a  familiarity  with 
the  principles  of  political  economy,  as  the  wealth  and 
prosperity  of  the  State  is  to  no  small  extent  at  stake, 
and  to  such  legal  learning  and  ability  as  can  forecast 
the  decisions  of  the  court,  to  the  end  that  the  provisions 
of  the  code  may  be,  so  far  as  possible,  in  harmony  there- 
with. 

Before  referring  to  the  matters  connected  with  irriga- 
tion which  demand  the  immediate  attention  of  the  leg- 
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islature,  it  may  not  be  improper  to  embody  herein  re- 
marks on  a  general  policy  by  which  it  is  believed  that 
irrigation  development  may  be  encouraged  without  in- 
curring the  risk  of  placing  the  farmers  of  the  State  in 
perpetual  bondage  to  corporations  constructing  large 
irrigation  works,  or  yet  encumbering  the  State  with 
the  ownership  and  management  of  irrigation  works,  as 
is  now  believed  by  so  many  to  be  desirable.  The  con- 
struction and  management  of  canals  and  reservoirs  by 
the  governments  of  some  of  the  older  irrigating  nations 
have,  it  is  true,  proved  of  benefit  to  agricultural  inter- 
ests, and  those  in  Colorado  who  favor  the  State  owner- 
ship and  control  of  ditches  and  reservoirs  may  find 
strong  precedents  in  favor  of  the  position  they  have 
taken,  in  the  success  of  the  works  so  constructed  and 
managed;  but  there  is  danger  in  drawing  precedents 
from  the  governmental  actions  of  nations  having  differ- 
ent political  aird  social  conditions  from  our  own.  Yet 
there  is  a  policy  embraced  in  the  recent  revised  irriga- 
tion laws  of  Spain,  which  it  is  believed  is  applicable  to 
the  conditions  and  general  feeling  of  the  people  of  this 
State.  This  is  the  policy  by  which  water  privileges, 
granted  to  organizations  for  the  distribution  of  wrater  to 
the  lands  of  others,  are  the  property  of  the  grantees 
temporarily,  the  concessions  being  for  a  limited  term,  at 
the  expiration  of  which  the  works  and  rights  passed  to 
the  land-owners  using  the  water  from  the  works,  and 
these  land-owners  and  users  of  water  are  then  intrusted 
with  the  management  of  the  works  under  general  gov- 
ernmental supervision.  With  this  policy  the  general 
control  of  the  distribution  of  water  may  be  retained  by 
the  State,  and  at  the  same  time  there  may  be  intrusted 
to  the  users  of  water  in  the  different  water  districts,  with- 
in certain  prescribed  limits,  the  power  of  regulating  the 
distribution  of  water  to  themselves.  This  is  deemed 
desirable,  because,  as  has  become  apparent,  minute  reg- 
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illations  applicable  to  an  effective  distribution  of  water 
in  some  districts,  are  not  applicable  to  conditions  exist- 
ing in  other  districts;  for  example:  There  are  some 
water  districts  in  the  State  where,  by  reason  of  alkali 
and  other  impurities  of  the  soil,  the  waters  of  the  wells 
are  exceedingly  brackish  and  where  it  may  be  advisable 
to  permit  the  distribution  of  water  for  domestic  use  in 
irrigating  ditches  to  a  limited  extent,  while  in  the 
majority  of  districts,  as  heretofore  shown,  it  would  be 
most  disastrous  to  agricultural  interests. 

It  would  seem  that  legislative  provisions  authorizing 
and  directing  the  formation  of  associations,  composed  of 
users  of  water  in  the  various  water  districts,  and  vested 
with  certain  discretionary  powers  of  directing  the  dis- 
tribution of  water  in  the  district,  but  subject  to  such 
general  laws  as  are  deemed  applicable  to  all  of  the  water 
districts,  would  be  conducive  to  the  securing  of  greater 
efficiency  in  the  use  of  water  than  would  otherwise  be 
possible,  without  special  legislation.  It  is  possible  that 
it  would  prove  beneficial  to  provide  for  smaller  associa- 
tions having  supervision  over  the  distribution  of  water 
from  individual  ditches  and  reservoirs;  these  associa- 
tions to  be  represented  by  those  of  their  own  choosing 
in  the  associations  with  larger  powers  governing  the  dis- 
tribution of  water  in  the  district,  and  these  latter  associ- 
ations being  represented  in  a  still  higher  organized  body 
with  powers  and  responsibilities  applicable  to  and  com- 
mensurate with  the  control,  within  prescribed  limits  of 
course,  of  the  distribution  of  water  throughout  the 
division.  And  this  view  is  respectfully  presented  for 
the  consideration  of  the  legislature,  and  of  the  com- 
mission, should  one  be  created. 

While  it  is  evident  that  but  one  unit  of  measurement 
should  be  adopted  in  the  State,  we  have,  besides  the 
cubic  foot  of  zvater  per  second,  what  is  known  as  the 
statutory    i?tch.       From      the    repeated    condemnations 
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whicli   the  statutory  inch  has  received  at  the  hands  of 

engineers,  it  at  first  thought  seems  remarkable  that  it 
should  be  adhered  to  with  such  persistency  by  so  many 
men  of  fine  judgment  among  the  agricultural  people. 
This  partiality  for  the  statutory  inch  is  accounted  for, 
not  because  the  unit  of  measurement  is  a  satisfactory 
one,  but  because  there  is  a  desire,  and  it  is  common  to 
all  irrigating  people,  for  a  measuring  box  or  device,  and 
this  the  statutory  inch  embodies  in  its  very  nature.  It 
is  probable  that  a  device  that  would  accurately  indicate 
the  delivery  of  water  in  cubic  feet  per  second,  would  be 
just  as  acceptable  to  the  farmers  as  the  statutory  inch 
measuring  box.  It  would  certainly  diminish  the  com- 
plications now  existing.  It  is  not  believed,  however, 
that  any  particular  measuring  device  could  be  con- 
structed, or  even  described,  which  would  be  applicable 
to  all  conditions  of  distribution.  Previous  efforts  to 
describe  such  a  device  have  but  complicated  the  subject 
of  distribution.  If  the  commission  above  referred  to, 
be  created,  it  is  recommended  that  the  question  be  left 
to  their  consideration.  If  it  be  not  created,  it  is  urged 
that  the  statutory  inch  be  abolished,  and  that  the  legisla- 
ture declare  what  the  equivalent  of  a  statutory  inch 
shall  be,  expressed  in  fractions  of  a  cubic  foot  per  second. 

It  may  be  well  at  this  time  to  refer  briefly  to  a  method 
of  keeping  accurate  record  of  the  water  distributed  from 
the  natural  streams.  There  is  a  strong  tendency  on  the 
part  of  ditch  owners  to  over-estimate  the  water  dis- 
tributed by  the  commissioners  to  rival  ditches.  Numer- 
ous complaints  are  received  by  some  of  the  superintend- 
ents of  irrigation  against  the  action  of  water  commis- 
sioners, and  immediate  relief  demanded,  in  cases  sup- 
ported only  by  the  statements  of  interested  parties,  to 
the  effect  that  a  rival  ditch  has  been  receiving  water  to 
a  greater  extent  than  that  to  which  it  is  entitled. 
These   complaints  demand   immediate  attention  of  the 
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superintendent  of  irrigation,  and  sometimes  of  the  State 
Engineer,  and  frequently  necessitate  the  calling  of  the 
water  commissioner  from  the  performance  of  his  duties, 
to  the  detriment  of  the  agricultural  interests  in  his  dis- 
trict. After  such  testimony  has  been  received,  there  is 
considerable  doubt  as  to  the  true  condition  of  things, 
occasioned  chiefly  by  a  diversity  of  estimates  as  to  the 
quantity  of  water  flowing.  There  are  times,  too,  in  the 
distribution  of  water,  especially  of  flood  water  (of  which 
it  is  desirable  to  lose  none),  when  it  is  convenient  to 
permit  the  ditch  owners  to  raise  at  once  the  head-gates 
of  their  ditches,  without  compelling  them  to  wait  until 
the  water  commissioner  has  had  time  to  visit  all  the 
ditches  in  his  district  in  person,  by  reason  of  which  de- 
lay much  of  the  flood  waters  may  be  lost.  There  is  a 
tendency,  however,  on  the  part  of  ditch  owners  author- 
ized to  raise  their  own  gates,  to  divert  more  water  than 
permission  was  granted  them  to  do.  It  is  believed  that 
this  can  be  remedied  by  the  use  of  an  apparatus  similar 
to  that  used  in  the  measurement  of  some  of  our  streams, 
and  designated  in  Chapter  I.  as  "the  clock-work  regis- 
ter,' '  and  described  therein,  if  the  same  should  be 
placed  at  the  rating  flume  of  the  ditch  and  made  to  reg- 
ister the  height  of  water  at  all  times  flowing  through 
the  rating  flume.  If  the  rating  sheets  be  placed  weekly 
upon  the  cylinder  by  the  water  commissioner,  to  whom 
alone  they  were  accessible,  and  transmitted  weekly  to 
the  office  of  the  superintendent  of  irrigation,  to  be  filed 
in  the  office  of  the  State  Engineer,  a  continuous  record 
of  the  flow  of  water  in  the  ditches  could  be  obtained, 
and  held  open  to  the  inspection  at  any  time  of  any  party 
interested.  If  ditches  were  unduly  favored  it  would  be 
known  to  the  officers  of  the  State.  If  ditch  owners  took 
advantage  of  any  privileges  afforded  them  for  the  secur- 
ing of  a  supply  of  water  in  time  of  floods,  that  also 
would  be  known.      Disputes  could  thus  be  more  readily 
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settled.  Injustice  done  to  any  ditch  during  one  week 
could  be  compensated  for  in  the  succeeding  week,  and  a 
more  equitable  and  satisfactory  distribution  generally 
achieved  than  is  now  possible,  besides  affording  a  more 
perfect  record  of  the  use  made  of  the  waters  in  the  State. 

In  the  light  of  recent  decisions,  an  aprropriation  of 
water  seems  to  consist  not  only  in  a  compliance  with 
the  laws  relative  to  filing  statements  and  plats,  offering 
evidence  before  a  referee  and  diverting  water  from  the 
natural  streams  by  means  of  ditches,  but  especially  in 
the  utilization  of  the  water  in  the  irrigation  of  lands. 

If  the  water  of  a  stream  is  appropriated  to  ditches  by 
reason  of  the  actual  use  of  the  water  by  the  farmers 
under  the  ditch,  it  would  seem  to  be  appropriated  to  the 
ditches  for  the  seasons  during  which  it  was  used.  If 
the  ditches  already  constructed  in  any  district  have  never 
utilized  the  water  of  the  streams  of  that  district  at  all 
seasons  of  the  year,  it  would  be  no  part  of  a  wise  policy 
to  regard  the  waters  of  the  streams  of  that  district  as 
appropriated  to  the  ditches  for  the  seasons  of  the  year 
during  which  the  waters  of  the  streams  had  not  been 
utilized.  If  this  be  admitted,  it  is  evident  that  the 
question  of  time  should  be  considered  in  connection 
with  the  distribution  of  the  waters  of  the  State,  and 
that  it  is  necessary,  in  providing  for  the  economical  use 
of  all  of  the  waters  of  a  district,  not  only  to  know  the 
quantity  of  water,  expressed  in  cubic  feet  per  second,  to 
which,  by  virtue  of  the  decrees,  a  ditch  is  entitled,  but 
also  to  know  to  what  extent,  in  the  direction  of  time, 
the  various  ditches  are  entitled  to  water.  If  this  is  not 
determined,  the  State  will  not  know  what  quantity  of 
water,  running  during  what  length  of  time,  is  still  open 
to  appropriation  in  any  district  in  the  State.  There  are 
many  water  districts  in  which  the  quantity  of  water 
decreed  to  the  ditches  exceeds  the  quantity  of  water 
running  in  that  district  during  the  irrigation  season,  and 
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of  course  exceeds  the  quantity  of  water  running  during 
the  late  fall  and  winter  months.  The  water  running 
during  the  late  fall  and  winter  months  has,  in  many  of 
these  districts,  never  been  applied  to  beneficial  use,  and 
unless  some  provision  is  made  for  determining  the 
extent,  in  the  direction  of  time,  to  which  the  ditches  in 
the  district  embraced  in  decrees  are  entitled  to  water, 
there  will  be  some  hesitancy  on  the  part  of  those  desir- 
ing to  utilize  the  unappropriated  waters  of  a  stream  in 
the  construction  of  the  necessary  irrigation  works  for 
the  storage  thereof.  Provision  by  the  legislature  for 
the  erection  at  the  rating  flumes  of  ditches,  of  a  regis- 
tering apparatus,  similar  to  that  previously  described, 
and  to  be  placed  under  the  charge  of  the  water  commis- 
sioners, will  enable,  if  operated  during  the  entile  irriga- 
tion season,  the  State  Engineer  to  know  with  reference 
to  each  ditch,  not  only  the  entire  quantity  of  water  car- 
ried by  that  ditch  during  the  season,  the  maximum  and 
minimum  flow  of  water  in  that  ditch  during  the  season, 
but  also  the  average  quantity  of  water  carried  during 
the  irrigation  season  and  the  number  of  days  during 
which  water  is  so  carried,  so  that  even  if  no  law  is  en- 
acted providing  for  the  determination  by  the  courts  of 
the  length  of  time  during  which  ditches  are  entitled  to 
divert  water  from  the  streams  for  direct  irrigation  (t.  e. 
without  embracing  storage  privileges),  it  will  be  possi- 
ble for  this  department  to  make  known  to  inquirers  the 
approximate  quantity  of  water  not  actually  utilized,  in 
any  district,  through  irrigation  canals. 

MATTERS    DEMANDING   THE   IMMEDIATE   ATTENTION  OK 
THE    LEGISLATURE. 

It  will  be  noticed,  by  an  examination  of  the  Drainage 
Plat  of  the  State  in  Part  II.  hereof,  that  a  very  consid- 
erable portion  of  the  State  is  not  embraced  in  either 
water  districts  or  water  divisions,     It  is  desirable  that 
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the  entire  State  should  be  divided  into  water  districts  at 
the  next  session  of  the  legislature,  for  the  reason  that 
thereby  will  be  occasioned  a  convenient  basis  for  the 
arrangement  of  irrigation  statistics,  and  because  the 
development  of  the  State  is  progressing  so  rapidly  that 
every  portion  thereof  will  probably  find  it  desirable  to 
be  embraced  in  a  water  district  before  the  legislature 
convenes  again.  The  water  divisions  and  water  districts 
heretofore  created,  require  the  attention  of  the  legisla- 
ture, being  defective,  as  indicated  by  the  following  con- 
siderations: 

Water  Districts  Nos.  i,  43  and  44  are  entirely  too 
large.  The  water  commissioners  are  not  able  to  dis- 
tribute water  throughout  these  districts  without  incur- 
ring a  great  expense. 

The  district  designated  as  No.  30  is  also  known  as 
No.  32,  and  this  is  inconvenient. 

There  were  during  the  past  two  years  urgent  peti- 
tions made  to  the  Governor  for  the  creation  of  Water  Dis- 
tricts Nos.  23  and  45.  These  districts  were  created  in 
response  to  these  petitions,  and  in  accordance  with  the 
power  conferred  upon  the  Governor  by  the  legislature, 
but  it  is  deemed  desirable  that  the  creation  of  these  dis- 
tricts be  confirmed  by  the  legislature. 

The  boundaries  of  Water  District  No.  20  are  some- 
what in  doubt.  This  district,  by  the  last  legislature, 
was  stated  to  consist  of  old  Water  Districts  Nos.  20  and 
23,  but  when  more  particularly  described,  certain  tribu- 
taries of  the  Rio  Grande  embraced  in  these  old  districts 
were  omitted. 

A  petition  has  been  received  for  the  creation  of  a 
water  district  embracing  the  lands  irrigated  by  water 
taken  from  the  San  Francisco  creek  and  its  tributaries, 
in  Rio  Grande  county,  and  it  is  recommended  that  this 
stream  be  embraced  with  adjacent  streams  in  a  water 
district. 
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It  is  somewhat  questionable  whether  District  No.  14 
includes  the  St.  Charles  and  its  tributaries,  and  the 
Huerfano  and  its  tributaries. 

Numerous  letters  have  been  received  from  residents 
of  North  Park,  asking  the  recommendation  by  the  State 
Engineer  of  the  creation  of  water  districts  in  that  por- 
tion of  the  State.  The  recommendation  is  here  made 
and  it  is  advised  that  there  be  created  two  water  districts 
in  North  Park,  one  embracing  the  North  Platte  and  its 
tributaries  above  the  mouth  of  the  Michigan  river,  and 
the  other  embracing  the  North  Platte  and  its  tributaries 
in  the  State  of  Colorado  below  the  district  above  men- 
tioned. There  is  said  to  be  situated  in  North  Park 
about  100,000  acres  of  hay  lands  that  can  be  irrigated 
from  the  streams  of  the  Park.  It  is  recommended  that 
Water  Division  No.  1  be  extended  so  as  to  include  these 
districts,  and  a  district  that  should  be  created  embracing 
the  Big  Laramie  river  and  its  tributaries  in  Colorado. 

Requests  have  also  been  especially  made  for  the  rec- 
ommendation of  the  cieation  of  a  water  district  to  in- 
clude the  lands  irrigated  by  water  taken  from  the  Muddy 
(a  branch  of  the  Grand  river)  and  its  tributaries,  and 
that  also  is  done. 

It  is  provided  in  the  laws  that  the  time  which  water 
commissioners  must  serve  shall  not  exceed  eighty  days. 
It  is  also  provided  that  water  commissioners  may  be  called 
outat  any  time  the  superintendent  of  irrigation  may  deem 
it  necessary.  The  past  two  years  have  shown  that  eighty 
days  will  not  cover  the  length  of  time  during  which  the 
services  of  water  commissioners  are  needed  in  many  of 
the  water  districts.  The  boards  of  county  commission- 
ers, with  one  or  two  exceptions,  have  cheerfully  paid  for 
the  services  of  the  commissioners  when  called  out  by 
superintendents  of  irrigation,  notwithstanding  the  eighty 
days  mentioned  as  the  time  of  service  permissable  had 
been  exceeded.     Water  commissioners  should  be  allowed 
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their  traveling  expenses  in  addition  to  their  salary,  and 
provision  should  be  made  for  the  examination  of  com- 
missioners  before   their  appointment. 

A  penalty  should  be  attached  to  the  failure  of  ditch 
owners  to  comply  with  the  law  requiring  the  erection  of 
rating  flumes  and  head-gates  in  their  ditches,  and  there 
should  be  a  severe  penalty  connected  with  the  interfer- 
ence of  head-gates  after  they  have  been  arranged  by  the 
water  commissioner. 

There  should  be  conferred  upon  the  State  Engineer 
the  power  to  appoint  deputies.  It  should  be  made  a 
duty  of  the  Attorney  General  to  advise  the  State  Engi- 
neer in  matters  connected  with  his  department,  and 
defend  him,  should  necessity  arise,  as  has  arisen  during 
the  past  two  years,  by  reason  of  his  official  action.  At- 
torney General  Marsh,  during  the  two  years  just  passed, 
though  not  required  by  law,  most  kindly  advised,  and 
in  some  cases  defended  the  officers  of  this  department; 
so  that  this  recommendation  is  made,  not  because 
necessity  therefor  has  occurred,  but  because  necessity 
therefor  may  occur  to  future  incumbents  of  the  office. 

It  is  desirable  that  provision  be  made  for  the  re-adju- 
dication of  ditch  rights  in  certain  water  districts,  where 
the  law  has  not  been  complied  with. 

It  is  suggested  that,  as  reservoir  construction  is  be- 
coming quite  rapid  in  the  State,  there  be  created  the 
office  of  inspector  of  reservoirs,  and  that  laws  be  enacted 
looking  to  the  protection  of  those  living  below  and 
liable  to  injury  from  the  breaking  of  dams  and  res- 
ervoirs. 

A  very  considerable  increase  of  the  appropriation  for 
assistants  to  the  State  Engineer  is  necessary,  to  enable 
that  officer  to  perform  the  duties  now  intrusted  to  him. 
The  same  end  may,  in  part,  be  accomplished  by  author- 
izing the  State  Engineer  to  charge  a  fee,  sufficient  to 
cover  the  expenses  of  filing,  tabulating  and  exhibiting 
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upon  demand,  the  statements  and  plats  filed  in  his  office. 
It  is  suggested  that,  in  place  of  making  an  equal 
appropriation  to  the  office  of  the  State  Engineer  for  each 
of  two  years,  the  appropriation  be  made  greater  for 
the  second  than  for  the  first  year;  that  the  appropriation 
not  only  include  funds  for  assistants,  but  also  for  mate- 
rials, as  materials  are  needed  in  the  establishment  of 
ganging  stations  upon  the  streams. 
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